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18.2 Assessment of Post-Stroke Depression 
 

Table 18.2 Assessment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

da Rocha e Silva et al.  
(2013) 
Brazil 
Observational 
No Score 
TPSMean=NA 
NStart=64 
NEnd=64 

Population: Experimental Group 1 (EG1, N=14): 
Mean age: Males=50.7±8.0yr, 
Females=56.0±19.4yr; Gender: Males=3, 
Females=11. Experimental Group 2 (EG2, N=33): 
Mean age: Males=61.9±9.9yr, 
Females=61.9±14.8yr; Gender: Males=20, 
Females=13. Control Group (CG, N=17): Mean 
age: Males=50.5yr, Females=51.1±7.0yr; Gender: 
Males=2, Females=15. 
Intervention: Participants were divided into three 
groups: stroke patients with depression (EG1), 
stroke patients without depression (EG2), and 
patients with depression but without stroke (CG). 
Patients were diagnosed according to the DSM-
IV. 
Outcomes: Beck Depression Inventory (BDI); 
Hospital Anxiety & Depression Scale (HADS); 
Hamilton Depression Rating Scale (HDRS). 

1. BDI, HDRS, and HADS scores were 
significantly higher in the CG than EG1 and 
EG2 (p<0.05), indicating that a diagnosis of 
depression is not comparable to CG. 
 

de Man-Van Ginkel et al. 
(2013) 
Netherlands 
Observational 
No Score 
TPSMean=1wk 
NStart=410 
NEnd=382 

Population: Experimental Group (EG, N=54): 
Mean age=70.2+14yr; Gender: Male=26, 
Female=28. Control Group (CG, N=328): Mean 
age=66.2+17.3yr; Gender: Male=181, 
Female=137. 
Intervention: Patients with depression (EG) were 
compared to those without (CG) at 1wk and 6-
8wk.  
Outcomes: Post-Stroke Depression Prediction 
Scale (DePreS); Sensitivity; Specificity; Positive 
Predictive Value (PPV); Negative Predictive Value 
(NPV). . 

1. Cut-off score of >2 was found to be most 
accurate for the DePreS. 

2. Sensitivity was 0.73 (0.60-0.83). 
3. Specificity was 0.75 (0.70-0.80). 
4. PPV was 0.94 (0.91-0.97). 
5. NPV was 0.33 (0.25-0.42). 
6. DePreS with cutoff scores of >3, >6, and 

>11 were tested but not found to be as 
accurate. 

 

Kang et al. (2013) 
Korea 
Observational 
No Score 
TPSMean=2wk 
NStart=423 
NEnd=288 

Population: Intervention Group (N=423): Mean 
age=64.5+10.0yr; Gender: Male=244, 
Female=179.  
Intervention: Patients were recruited from 
rehabilitation and assessed at admission and 1yr. 
Outcomes: Beck Depression Inventory (BDI); 
Hospital Anxiety & Depression Scale (HADS); 
Hamilton Depression Rating Scale (HDRS); 
Montgomery-Asberg Depression Rating Scale 
(MADRS). 

1. BDI, HADS, HDRS, and MADRS 
demonstrated high discriminating abilities 
(AUC 0.88–0.92) but lower values were 
found for sensitivity (0.83–0.85) and 
specificity (0.72–0.80). 

2. Misclassification of depression on the BDI, 
HADS, and MADRS was associated with 
female gender at 2wk. 

3. Misclassification of depression on the BDI, 
HADS, MADRS, and HDRS were associated 
with greater BI and lower cognitive 
fucntion at 2wk. 

4. Misclassification of depression on the HDRS 

http://www.ebrsr.com/
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and BDI were associated with female 
gender and greater disability respectively 
at 1yr. 

Lewin-Richter et al. 
(2015) 
Germany 
Observational 
No Score 
TPSMean=6.7±4.4wk 
NStart=96 
NEnd=71 
 

Population: Mean Age=67.0±10.6yr; Gender: 
Males=51, Females=45. 
Intervention: Patients were recruited from 
rehabilitation and assessed at admission and 
6mo. 
Outcomes: Geriatric Depression Scale (GDS); Area 
Under Curve (AUC); Positive Predictive Value 
(PPV); Negative Predictive Value (NPV). 

1. GDS had 0.7655 AUC, 100% sensitivity 
100%, 77% specificity, 37% PPV, and 89% 
NPV for depression. 

2. GDS accounted for 49% of the variability in 
depression (F=67.07, p<0.01), while adding 
disability, cognitive function, prior 
depression, and age did not improve the 
model (F=14.91, p<0.01). 

Matsuzaki et al. (2015) 
Japan 
Observational 
No Score 
TPSMean=21.0±14.2d 
NStart=153 
NEnd=117 

Population: Mean Age=71.9±13.8yr; Gender: 
Males=53, Females=64. 
Intervention:  Patients were recruited from 
rehabilitation and assessed at admission, 
discharge, and after 4-6wk. 
Outcomes: Self-Rating Depression Scale (SRDS); 
Montgomery-Asberg Depression Rating Scale 
(MADRS). 

1. On SRDS, depression (≥40) was found in 
23.9% of patients upon admission and 
17.9% after 4-6wk. 

2. On MADRS, depression (≥12) was found in 
68.4% of patients upon admission and 
56.4% after 4-6wk. 

3. The difference between SRDS and MADRS 
scores was significant (p<0.01) at admission 
and 4-6wk. 

 

18.3 Risk Factors for Post-Stroke Depression 
 
Table 18.3 Risk Factors for Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Folstein et al. (1977) 
USA 
Observational 
No Score 
TPSMean=30d 
NStart=20 
NEnd=20 

Intervention: Patients were assessed upon 
admission to rehabilitation.  
Outcomes: Hamilton Depression Rating Scale; 
Visual Analogue Mood Scale; Present State Exam.  

1. Patients with right hemisphere stroke were 
particularly vulnerable to depression. 

Robinson & Szetela 
(1981) 
USA 
Observational 
No Score 
TPS=Acute 
NStart=18 
NEnd=18 

Intervention: Patients were assessed upon 
admission to hospital.  
Outcomes: Zung Self-Rating Depression Scale; 
Hamilton Depression Rating Scale; Visual 
Analogue Mood Scale. 

1. Severity of depression was correlated with 
the closeness of lesion to frontal poles. 

http://www.ebrsr.com/
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Robinson et al. (1983) 
USA 
Observational 
No Score 
TPS=Acute 
NStart=103 
NEnd=103 

Intervention: Patients were assessed upon 
admission to hospital.  
Outcomes: Zung Self-Rating Depression Scale; 
Hamilton Depression Rating Scale; Present State 
Examination; General Health Questionnaire.  

1. Lesion location was found to be most 
important in determining the frequency 
and severity of depression.  

2. Functional impairment, intellectual 
impairment, quality of social support, and 
age contributed to depression.  

3. Distance of lesion on from the frontal pole 
in patients with left anterior infarcts was 
significantly associated with severity of 
depression at 3mo and 6mo.  

4. Intellectual and functional impairment 
were significantly correlated with severity 
of depression at 3mo and 6mo.  

Sinyor et al. (1986b)  
Canada 
Observational 
No Score 
TPS=NA 
NStart=35 
NEnd=35 

Intervention: Patients were assessed in hospital.  
Outcomes: Zung Self-Rating Depression Scale 
(ZDS); Beck Hopelessness Scale; Hopkins 
Symptom Checklist; Composite Depression Index; 
CT Scan. 

1. For right hemisphere lesions, there was a 
significant positive correlation between 
depression severity and posterior proximity 
of the lesion.  

2. In left hemisphere lesions, there was a non-
significant positive correlation between 
depression severity and anterior proximity 
of the lesion. 

3. There was no significant difference 
between left and right hemisphere lesion 
groups in depression. 

Ebrahim et al. (1987) 
UK 
Observational 
No Score 
TPS=Acute 
NStart=149 
NEnd=149 

Intervention: Patients were assessed in hospital 
and at 6mo. 
Outcomes: General Health Questionnaire. 

1. 23% had depression 
2. No difference in depression was found 

between right and left hemisphere strokes.  
3. Depression was strongly associated with 

functional ability. 

Eastwood et al. (1989) 
Canada 
Observational 
No Score 
TPS=Subacute 
NStart=8 
NEnd=8 

Intervention: Patients were assessed in inpatient 
rehabilitation. 
Outcomes: Zung Self-Rating Depression; Geriatric 
Depression Scale; Hamilton Depression Rating 
Scale; Schedule for Affective Disorders and 
Schizophrenia. 

1. 50% had depression. 
2. Previous psychiatric disorder and previous 

cerebrovascular accident appeared to be 
important risk factors for depression.  

3. Depression was significantly associated 
with functional disability. 

4. There were hemispheric differences with 
both site-of-lesion and reactive depression 
viewpoints confirmed.  

Aström et al. (1993) 
Sweden 
Observational 
No Score 
TPS=Acute 
NStart=80 
NEnd=80 
 

Intervention: Patients were followed for 3yr 
upon hospital admission.  
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders. 

1. At discharge, depression was significantly 
more frequent in patients with left 
hemisphere lesions.  

2. By 3mo, there was a significant increase in 
the frequency of depression among 
patients with right hemisphere lesions.  

3. Lesion location in the left anterior 
hemisphere was significantly associated 
with a higher rate of depression. This 
association was no longer significant by 
3mo, and the rate was significantly higher 

http://www.ebrsr.com/
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in right hemisphere lesions by 3yr. 

Sharpe et al. (1994) 
UK 
Observational 
No Score 
TPSRange=3-5yr 
NStart=60 
NEnd=60 
 

 

Intervention: Patients from the community were 
assessed. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders. 

1. Presence of depression was associated with 
older age, female sex, functional 
dependence, cognitive impairment, 
institutionalization, lacking close 
relationships, and large lesion volume; it 
was not associated with social class, or 
prior depression.  

2. When controlling for the effects of all other 
variables, only the associations with female 
sex, large lesion volume, and high 
functional dependence remained 
significant.  

Andersen et al. (1995) 
Denmark 
Observational 
No Score 
TPSMean=7d 
NStart=285 
NEnd=285 

Intervention: Patients with stroke admitted to 
hospital were assessed at 7d, 1mo, 6mo, and 1yr.  
Outcomes: Beck Depression Inventory; Hamilton 
Depression Rating Scale. 

1. Depression was significantly correlated 
with prior stroke, prior depression, female 
sex, living alone, social inactivity, social 
distress, and cognitive impairment at 1mo; 
the latter was the strongest predictor. 

2. Depression was not correlated with age, 
prior illness, social class, education level, 
living conditions, lesion size, lesion 
location, physical ability, or functional 
dependence. 

Herrmann et al. (1995) 
Germany 
Observational 
No Score 
TPSRange<2mo 
NStart=47 
NEnd=47 
 

Intervention: Patients were assessed in hospital.  
Outcomes: Cornell Depression Scale; 
Montgomery-Asberg Depression Rating Scale; 
Diagnostic & Statistical Manual of Mental 
Disorders. 

1. No significant differences in depression 
scores were noted between patients with 
left and right hemisphere lesions.  

2. No correlation was noted between the 
severity of depression and the anteriority 
or volume of the lesion.  

3. Major depression was exhibited in nine 
patients with left hemispheric strokes all 
involving the basal ganglia.  

4. None of the patients with right hemispheric 
strokes exhibited a major depression. 

Morris et al. (1996a) 
Australia 
Case Series 
No Score 
TPS=Acute 
NStart=193 
NEnd=193 
 

Intervention: Patient data from a national 
registry was analyzed. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale; CT Scan. 

1. 24% had depression. 
2. Lesion size and location were not 

associated with depression. 
3. Among patients with comparable small-

sized lesions, depression was more 
frequent among those with left than right 
hemispheric stroke.  

4. The difference in the rate of depression 
was greatest, non-significantly, between 
left and right posterior cortical lesions.  

http://www.ebrsr.com/
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Morris et al. (1996b) 
Australia 
Observational 
No Score 
TPS=Acute 
NStart=44 
NEnd=41 

Intervention: Patients were assessed in hospital. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale; CT Scan. 

1. Patients with left hemisphere prefrontal or 
basal ganglia lesions had a significantly 
higher frequency of depressive disorder 
than other left hemispheric lesions or those 
with right hemispheric lesions. 

MacHale et al. (1998) 
UK 
Observational 
No Score 
TPSMean=6mo 
NStart=55 
NEnd=55 

Intervention: Patients from the community were 
assessed. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders; CT Scan. 

1. 20% had depression. 
2. Depression was significantly associated 

with larger lesions involving the right 
cerebral hemisphere. 

Pohjasvaara et al. (1998) 
Finland 
Observational 
No Score 
TPSRange=3-4mo 
NStart=277 
NEnd=277 

Intervention: Patients from the community were 
assessed. 
Outcomes: Montgomery-Asberg Depression 
Rating Scale; Beck Depression Inventory; Zung 
Self-Rating Anxiety Scale; Symptom Checklist-90; 
Barthel Index. 

1. Depression was not associated with sex, 
age, education, stroke severity, stroke type, 
stroke localization, or prior stroke. 

2. On logistic regression, functional 
dependence was associated with diagnosis 
of major depression (OR =2.9) or 
depression (OR= 1.8).  

Sato et al. (1999) 
USA 
Observational 
No Score 
TPS=NA 
NStart=3371 
NEnd=3371 

Intervention: Patients were assessed in hospital.  
Outcomes: Center for Epidemiological Studies 
Depression Scale (CESD); MRI. 

1. CESD scores were independently 
associated with non-basal ganglia lesions 
but not with basal ganglia lesions.  

2. Location and size of basal ganglia lesion 
were not associated with CESD scores. 

Kim & Choi-Kwon (2000) 
Korea 
Observational 
No Score 
TPSRange=2-4mo 
NStart=148 
NEnd=148 

Intervention: Patients were assessed in hospital.  
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders; Beck Depression Inventory; CT 
Scan; MRI. 

1. Depression was not associated with the 
etiology, laterality, or size of the lesion.  

2. Depression was related to female sex, 
motor dysfunction, ischemic stroke, and 
anterior lesion, with location being the 
strongest predictor. 

Murata et al. (2000) 
USA 
Observational 
No Score 
TPS=Acute 
NStart=176 
NEnd=176 
 

Intervention: Patients were assessed in hospital 
and at 3-6mo follow-up. 
Outcomes: Hamilton Depression Rating Scale; 
Present State Examination; Mini Mental State 
Examination; CT Scan. 
 

1. Depression was associated with prior 
depression and cognitive function. 

2. Depression was not associated with age, 
sex, race, education, or income. 

3. Depression was not associated with stroke 
type, lesion location, or lesion size. 

Verdelho et al. (2004) 
France 
Observational 
No Score 
TPSMean=1mo 
NStart=202 
NEnd=202 

Intervention: Patients were followed for 3yr.  
Outcomes: Cambridge Mental Disorders for the 
Elderly Examination; Montgomery-Asberg 
Depression Rating Scale; Mini-Mental State 
Examination; Mattis Dementia Rating Scale; 
Orgogozo Scale; Modified Rankin Scale; Informant 
Questionnaire on Cognitive Decline in the Elderly. 

1. Severity of neurological deficit at admission 
was the only significant predictor of 
depression at 6mo. 

2. Depression at 6mo was associated with 
prior depression, right side lesions, and 
present dementia. 

3. Depression at 36mo was associated with 
younger age and right size lesions. 

http://www.ebrsr.com/
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Paolucci et al. (2005) 
Italy 
Observational 
No Score 
TPS=Acute 
NStart=1064 
NEnd=1064 

Intervention: Patients were assessed in hospital. 
Outcomes: Beck Depression Inventory; Visual 
Analogue Mood Scale. 

1. 36% had depression. 

2. Depression was predicted by female 

gender, prior stroke, prior depression, and 

subsequent disability; the combination of 

these factors increased risk by 65%. 

3. Depression was not associated with stroke 

location. 

Aben et al. (2006) 
Netherlands 
Observational 
No Score 
TPS=Acute 
NStart=190 
NEnd=190 

Intervention: Patients were followed for 1yr. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders.   

1. 38.7% had depression. 
2. Depression was not associated with 

location of lesion (left/right or front/back). 
3. Depression was not associated with 

generalized vascular damage.  
4. On regression analysis, neuroticism and 

level of handicap were significant risk 
factors for depression.  

Hackett & Anderson 
(2006) 
Australia 
Observational 
No Score 
TPS=Chronic 
NStart=1172 
NEnd=739 

Intervention: Patients in the community were 
recruited over a 12mo period and assessed at 
6mo follow-up. 
Outcomes: General Health Questionnaire. 

1. 27% had depression. 
2. Depression was predicted by pre-stroke 

depression (OR=2.4) and post-stroke 
disability (OR=2.35), after adjusting for sex, 
age, and comorbidity. 

3. The model could only predict depression in 
54% of patients. 

Saxena et al. (2008) 
India 
Cohort 
No Score 
TPS=NA 
NStart=252  
NEnd=252 

Intervention: Patients were followed for 6mo. 
Outcomes: Geriatric Depression Scale (GDS); 
Abbreviated Mental Test (AMT). 

1. Baseline variables significantly associated 
with depression at 6mo were dependence 
in activities of daily living (OR = 5.28), 
cognitive impairment (OR=4.78), and 
recurrent stroke (OR=3.34). 

Santos et al. (2009) 
Switzerland 
Case Series 
No Score 
TSPRange<2yr 
NStart=41 
NEnd=41 

Intervention:  Patient autopsies were examined.  
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders; Clinical Dementia Rating Scale. 

1. Macroinfarct site was not significantly 
associated with depression.  

2. Small vascular lesions were associated with 
depression for both thalamic and basal 
ganglia lacunes bilaterally and for deep 
white matter lesions in the right 
hemisphere. 

3. Basal ganglia and thalamic lacunes were 
associated with depression (p=0.002).  

4. Severity scores for white matter lesions 
were associated with depression (p=0.03).  

5. Total brain lacune score (thalamic + basal 
ganglia + deep white matter) was 
significantly associated with the occurrence 
of depression (p<0.0001), accounting for 
25% of the variance.  

Feigin et al. (2010) 
Australia  
Observational 
No Score 

Intervention: Patients in the community were 
assessed.  
Outcomes: Geriatric Depression Scale; Barthel 
Index (BI); Frenchay Activities Index (FAI); London 

1. Depression was independently associated 
with greater odds for higher dependency 
(BI; OR=4.58) lower IADL (FAI; OR=-4.55) 
and lower participation (LHS; OR=-7.48).  

http://www.ebrsr.com/
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TPSMean=5yr 
NStart=418 
NEnd=418 

Handicap Scale (LHS). 

Chatterjee et al. (2010) 
UK 
Observational 
No Score 
TPSRange>9mo 
NStart=103 
NEnd=103 

Intervention: Patients in the community were 
assessed.  
Outcomes: Diagnostic and Statistical Manual of 
Mental Disorders; Montgomery-Asberg 
Depression Rating Scale; CT Scan. 

1. CT scans of patients with depression were 
more likely to be abnormal (91% vs 71%; 
OR=4.0) and show discrete lesions 
(OR=3.1).  

2. Patients with depression had more 
subcortical lesions (p=0.04) and higher 
white matter change scores (p=0.013), 
demonstrating increased changes in the 
basal ganglia (p=0.019) and frontal areas 
(p=0.043).  

Naess et al. (2010) 
Norway 
Cohort 
No Score 
TPS=Acute 
NStart=771 
NEnd=771 

 

Intervention: Patients were followed for 6mo. 
Outcomes: Hospital Anxiety & Depression Scale. 

1. On logistic regression analysis, depression 
was independently and significantly 
associated with prior depression and being 
unmarried. 

2. Depression was not associated with age, 
sex, employment status, lesion location, 
infarct type, previous stroke, hypertension, 
or diabetes. 

Nishiyama et al. (2010) 
Japan 
Observational 
No Score 
TPSMean=1mo 
NStart=134 
NEnd=134 

Intervention: Patients were assessed at follow-
up.  
Outcomes: Zung Self-Rating Depression Scale; CT 
Scan; MRI. 

1. 34.3% had depression. 
2. On multivariate logistic regression, the 

presence of hypertension, higher education 
level, and left lenticulocapsular lesions 
were significant predictors of depression. 

Ayerbe et al. (2011) 
UK 
Observational 
No Score 
TPSMean=3mo 
NStart=3689 
NEnd=3689 

Intervention: Patients were assessed at 3mo, 1yr, 
3yr, and 5yr. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS). 

1. Predictors of depression (HADS>7) included 

stroke severity, impaired cognition, and 

inability to work. 

2. Associations with depression at follow-up 

included functional dependence, impaired 

cognition, low activity level, lack of 

support, inability to work, and 

institutionalization. 

Bour et al. (2011)  
Netherlands 
Observational 
No Score 
TPS=NA 
NStart=140  
NEnd=116 
 
 

Intervention: Patients were followed for 2yr. 
Outcomes: Symptoms Checklist 90 Depression 
(SCL-90-D); Mini Mental State Exam (MMSE); 
Cambridge Cognition Examination (CAMCOG); 
Stroop Colour Word Test (SCWT); Concept 
Shifting Test (CST). 

1. Patients with depressive symptoms (SCL-
90-D) had significantly lower scores on 
MMSE, CAMCOG, SCWT, and CST. 

2. Patients with depressive symptoms more 
often had executive dysfunction (p=0.002), 
but not after adjusting for age, gender, pre-
existing brain damage, and other vascular 
factors. 

Tang et al. (2011) 
China 
Observational 
No Score 
TPS=Acute 

Intervention: Patients were assessed in hospital 
and at 3mo follow-up. 
Outcomes:  Diagnostic & Statistical Manual of 
Mental Disorders (DSM); MRI. 

1. 12.7% had depression (DSM). 
2. On multivariate regression analysis, female 

sex, prior depression, social support, stroke 
severity, and frontal subcortical infarcts 
were significant, independent risk factors 
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NStart=591 
NEnd=591 

for depression.  

Hosking & Marsh (2013) 
New Zealand 
Observational 
No Score 
TPSMean=367+5d 
NStart=67 
NEnd=67 

Intervention: Patients were selected from 
consecutive admissions over a 1yr period. 
Patients participated in an interview and 
completed questionnaires at 1yr follow-up. 
Outcomes: Geriatric Depression Scale (GDS); 
Barthel Index (BI); Nottingham Extended ADL 
Index (NEADL); Wechsler Adult Intelligence Scale–
Revised (WAIS-R). 

1. Higher GDS scores were found for patients 
with previous stroke (r=0.46, p=0.001), 
lower NEADL scores (r=-0.32, p=0.027), and 
lower WAIS-R Digit Span scores (r=-0.40, 
p=0.005). 

2. Demographic variables, medical variables, 
physical variables, and cognitive variables 
in total accounted for 40% of the variance 
in GDS scores.  

3. Strongest predictors of depression at 1yr 
were previous stroke (22%) and level of 
functional independence (8%). 

Kouwenhoven et al. 
(2013) 
Norway 
Case Series 
No Score 
TPS=NA 
NStart=109 
NEnd=109 

Intervention: Patient data from a previous study 
and medical records were analyzed. 
Outcomes:  Beck Depression Inventory (BDI). 

1. Depression (BDI) was associated with 
fatigue post stroke. 

2. Depression was not associated with age, 
gender, stroke type, or lesion location. 

Lincoln et al. (2013)  
UK 
Observational 
No Score 
TPSMean=2mo 
NStart=220 
NEnd=220 

Intervention: Patients were followed for 5yr. 
Outcomes:  Hospital Anxiety & Depression Scale 
(HADS). 

1. Depression (HADS) was in 33% at 5yr. 
2. HADS scores significantly increased 

between 6mo and 5yr. 
3. Depression at 5yr was associated with older 

age and higher HADS at 6mo, but not 
functional recovery. 

Ojagbemi et al. (2013) 
Nigeria 
Observational 
No Score 
TPSRange=3mo-3yr 
NStart=30 
NEnd=30 

Intervention: Patients were assessed in 
rehabilitation. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM). 

1. Depression (DSM) was associated with 
female sex but not with age or education. 

2. Depression was not associated with stroke 
type or lesion location. 

Paul et al. (2013) 
India 
Case Series 
No Score 
TPS=Chronic 
NStart=241 
NEnd=130 

Interventions: Patient data from a community 
registry was analyzed. 
Outcomes: Geriatric Depression Scale (GDS). 

1. Depression (GDS>20) was found in 37%, 
while 17% developed depression annually 
and 17% recovered annually. 

2. Peak depression rate was beyond 3mo and 
continued up to 18mo. 

3. Patients with depression were older, less 
educated, less income, more disabled, and 
more cognitively impaired. 

Rajashekaran et al.  
(2013) 
India 
Observational 
No Score 
TPSRange=2wk-6mo 
NStart=62 

Population: Mean age=57.89±7.12yr; Gender: 
Males=49, Females=13. 
Intervention: Patients were interviewed and 
completed a set of questionnaires. 
Outcomes: Mini International Neuropsychiatric 
Interview (MINI); Mini Mental State Examination 
(MMSE). 

1. 45.16% had depression (MINI). 
2. Left side lesions were significantly 

associated with depression (p=0.002). 
3. MMSE scores were not associated with 

depression. 
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NEnd=62 

Rashid et al. (2013) 
UK 
Observational 
No Score 
TPS=NA 
NStart=60 
NEnd=60 

Population: Mean age=67.35±11.08yr; Gender: 
Males=43, Females=17. 
Intervention: Patients from the community 
completed a set of questionnaires at a home visit. 
Outcomes: Post-Stroke Depression Rating Scale 
(PSDRS); Level of Expressed Emotion Scale (LEE). 

1. Patients with a left hemisphere stroke 
reported significantly higher PSDRS scores 
than patients with a right hemisphere 
stroke (p=0.02). 

2. No significant difference was found in LEE 
scores between patients with right or left 
hemisphere stroke (p=0.595). 

3. A significant relationship was found 
between lesion laterality and depression 
status (p=0.028). 

Tang et al. (2013) 
Hong Kong 
Observational 
No Score 
TPS=Acute 
NStart=705 
NEnd=705 

Population: Mean age=66yr; Gender: Males=417, 
Females=288. 
Intervention: Patients were assessed in hospital. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM). 

1. Depression (DSM) was diagnosed in 12%. 
2. Depression was associated with female 

gender, prior depression, less education, 
and frontal lobe atrophy. 

3. Depression was not associated with age. 

Zhang et al. (2013) 
China 
Observational 
No Score 
TPSRange<2wk 
NStart=102 
NEnd=91 

Population: Mean age=60.0±10.4yr; Gender: 
Males=53, Females=38. 
Intervention: Patients were assessed in hospital 
and at 3mo follow-up. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Modified Rankin Scale (mRS). 

1. Depression (HDRS>6) was found in 27.5% of 
patients within 2wk post stroke. 

2. Depression was not associated with age, 
prior stroke, stroke type, or lesion location. 

3. Depression was associated with female 
gender and poor outcome (mRS>2; 
OR=12.1, p<0.05). 

Arauz et al. (2014) 
Mexico 
Observational 
No Score 
TPSRange≥3mo 
NStart=165 
NEnd=110 

Population: Mean age=56.0+17.8yr; Gender: 
Males=68, Females=42.  
Intervention: Patients from a previous study at 
onset of stroke were assessed at follow-up. 
Outcomes: Cognitive function.  
 

1. Depression was significantly associated 
with a decline in performance on a battery 
of cognitive tests (p=0.001). 

Broomfield et al. (2014) 
UK 
Case Series 
No Score 
TPS=Chronic 
NStart=4079 
NEnd=4079 

Population: Mean age=70.3±11.3yr; Gender: 
Males=2323, Females=1756. 
Intervention: Patient data from a local registry 
was analyzed. 
Outcomes: Hospital & Anxiety Depression Scale 
(HADS). 

1. Independent predictors of depression 
(HADS) were female sex, younger age, 
lower socioeconomic status, and smoking 
(p<0.001). 

De Ryck et al. (2014a) 
Belgium 
Observational 
No Score 
TPSRange≤7d 
NStart=201 
NEnd=156 

Population: Mean age=70.1±13.1yr; Gender: 
Males=115, Females=86. 
Intervention: Patients were assessed upon 
hospital admission and at follow-ups of 1mo, 
3mo, 6mo, 12mo, and 18mo. 
Outcomes: Cornel Scale for Depression; 
Montgomery-Asberg Depression Rating Scale; 
Functional Independent Measure; Barthel Index; 
National Institute of Health Stroke Scale; 
Modified Rankin Scale; Stroke Impact Scale; Mini 
Mental State Examination. 

1. Prevalence rates of depression were 24.5% 
(23/94) at 1mo, 27.1% (46/170) at 3mo, 
28.3% (28/99) at 6mo, 19.8% (23/116) at 
12mo, and 26.3% (41/156) at 18mo; 
patients with depression were significantly 
younger. 

2. There was no significant difference 
between depressed and non-depressed 
patients regarding gender, education, 
employment, marital status, family 
composition, vascular risk factors, prior 
depression, psychotropic medication use, 
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and stroke localization at any time point. 
3. At 3mo, patients with depression were 

significantly more dependent, more 
functionally impaired, more cognitive 
impaired, and less participatory (p<0.05). 

4. At 6mo, patients with depression were 
significantly more cognitively impaired and 
less participatory (p<0.05). 

5. At 12mo, patients with depression had 
significantly lower scores on all functional 
scales (p<0.05). 

6. At 18mo, patients with depression had 
significantly lower scores on all functional 
scales (p<0.05), except for BI and MMSE. 

7. Depression was significantly associated 
with stroke severity, physical disability, 
cognitive impairment, and stroke outcome 
during the 18mo of the study (p<0.05). 

De Ryck et al. (2014b) 
Belgium 
Observational 
No Score 
TPSRange≤7d 
NStart=186 
NEnd=125 

Population: Mean age=70.1+12.7yr; Gender: 
Males=76, Females=49.  
Intervention: Patients were assessed upon 
hospital admission and at follow-ups of 1mo, 
3mo, 6mo, 12mo, and 18mo. 
Outcomes: Cornell Scale for Depression (CSD); 
Montgomery-Asberg Depression Rating Scale 
(MADRS); National Institute of Health Stroke 
Scale (NIHSS); Stroke Impact Scale (SIS); 
Functional Independent Measure (FIM); Modified 
Rankin Scale (mRS); Barthel Index (BI); Mini 
Mental State Exam (MMSE). 

1. Mean CSD score increased significantly 
from baseline to 18mo follow-up (16.8% vs 
28%; p=0.024). 

2. Depression status was not associated with 
age, sex, marital status, education level, 
employment status, medical history, 
medication use, or lesion location. 

3. On regression analysis, CSD and MADRS 
scores at 18mo were significantly 
associated with scores on NIHSS, SIS, FIM, 
mRS, and BI (p<0.05) but not MMSE 
(p>0.05). 

Huang et al. (2014) 
Taiwan 
Observational 
No Score 
TPS=Chronic 
NStart=111 
NEnd=111 

Population: Mean age=76.4+6.9yr; Gender: 
Males=63, Females=48. 
Intervention: Patients in long-term care facilities 
were assessed. 
Outcomes: Geriatric Depression Scale (GDS); 
Barthel Index (BI). 

1. Depression (GDS) was found in 37%: 46% in 
nursing homes, 36% in intermediate-care 
facilities, and 22% in domiciliary-care 
facilities. 

2. Depression was associated with lower level 
of education, but not age or gender. 

3. Depression was associated with more 
independent living. 

Jiang et al. (2014) 
China 
Observational 
No Score 
TPSRange=2-6wk 
NStart=329 
NEnd=329 

Population: Mean age=67yr; Gender: Males=217, 
Females=112. 
Intervention: Patients were assessed in hospital. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. Depression was associated with lower 
income and lower care satisfaction, but not 
education level. 

2. Depression was associated with single 
lesion stroke, left hemisphere lesion, and 
total anterior circulation infarct, but not 
stroke type. 

3. Depression was associated with 
hypertension, but not diabetes, 
hyperlipidemia, or coronary artery disease.  

Li et al. (2014) 
China 
Observational 

Population: Mean age=68.5±10.4yr; Gender: 
Males=107, Females=84. 
Intervention: Patients were assessed in hospital 

1. Depression (DSM) was diagnosed in 41.4% 
of patients at 3mo. 

2. Depression at 3mo was associated with 
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No Score 
TPSRange<24hr 
NStart=256 
NEnd=191 

and at 3mo follow-up. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM). 

older age, female gender, less independent 
living, and higher BMI. 

Ojagbemi et al. (2014) 
Nigeria 
Observational 
No Score 
TPS=Chronic 
NStart=260 
NEnd=260 

Population: Mean age=68.5±10.4yr; Gender: 
Males=107, Females=84. 
Intervention: Patients in the community or 
rehabilitation were assessed. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Modified Rankin Scale 
(mRS); Mini Mental State Examination (MMSE). 

1. Depression was diagnosed (DSM) in 41.5% 
of patients. 

2. Depression was associated with female sex 
(OR=3.77, p<0.001), disability (mRS; 
OR=3.27, p=0.001), and cognitive 
dysfunction (MMSE; OR=5.28, p<0.001). 

3. Depressed was independently predicted by 
female sex (OR=2.65, p=0.037) and 
cognitive dysfunction (OR=4.58, p=0.03). 

Shi et al. (2014) 
China 
Case Series 
No Score 
TPSRange≤14d  
NStart=1067 
NEnd=1067 

Population: Mean age=61.5+11.5yr; Gender: 
Males=691, Females=376.  
Intervention: Data collected from patients 
admitted between April 2008 and April 2010 as 
part of the Incidence and Outcome of Patients 
with Post Stroke Depression in China study were 
reanalyzed. Assessments were conducted at 
baseline, 14d, 3mo, 6mo and 1yr follow-ups. 
Outcomes: Hamilton Depression Rating Scale- 
(HDRS); Modified Rankin Scale (mRS). 

1. A decreasing trend in rates of depression 
diagnosed by HDRS-17 were reported with 
303 (28.4%), 220 (20.6%), 166 (15.6%), and 
154 (14.4%) patients reporting symptoms 
of depression at 14d, 3mo, 6mo and 1yr 
respectively. 

2. Patients with frontal lobe lesions were 
significantly more likely to experience 
persistent or recurrent depression than 
patients with non-frontal lobe lesions 
(p=0.028). 

3. Patients with frontal lobe lesions had 
significantly higher rates of depression than 
patients with non-frontal lobe lesions at 
3mo and 6mo post stroke (p=0.017 and 
p=0.042 respectively). 

4. Persistent and recurrent depression was 
significantly associated with lower 
functional outcome compared to transient 
depression according to MRS scores for 
patients with frontal lobe lesions and non-
frontal lobe lesions (both p<0.001). 

Sun et al. (2014) 
China 
Observational 
No Score 
TPS=NA 
NStart=465 
NEnd=465 

Population: Mean age=65.6±10.2yr; Gender: 
Males=198, Females=267. 
Intervention: Patients were assessed following 
hospital visit. 
Outcomes: Zung Self-Rating Depression Scale 
(HDRS); Hamilton Depression Rating Scale (HDRS); 
National Institutes of Health Stroke Scale (NIHSS). 
Patients who had visited a hospital neurology 
department completed a set of questionnaires 
assessing depression and neurological deficits.  

1. Depression was found in 31.4%. 

2. Depression was associated with female sex, 

longer stroke onset, left hemisphere lesion, 

and higher NIHSS score (p<0.05), but not 

with age. 

Tang et al. (2014) 
China 
Observational 
No Score 
TPSMean=3mo 
NStart=213 

Population: Mean age=65.7±11.0yr; Gender: 
Males=66, Females=69. 
Intervention: Patients were assessed at 3mo and 
15mo post stroke.  
Outcomes: Geriatric Depression Scale (GDS); 
Cerebral Microbleeds (CMBs). 

1. 65.9% of patients still had depression at 
15mo (non-remitters), while 34.1% no 
longer had it (remitters).  

2. Non-remitters were significantly more 
likely than remitters to have CMBs 
(p=0.049), specifically lobar CMBs 
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NEnd=135 (p=0.024). 
3. Lobar CMBs were the only significant MRI 

indicators for non-remission of depression 
(p=0.039).  

4. Frontal (p=0.298), Temporal (p=1.000), 
Parietal (p=0.097), Occipital (p=0.094), 
Deep (p=0.771), and Infratentorial 
(p=0.493) CMBs were not significant 
indicators of non-remission of depression. 

Wu et al. (2014) 
China 
Observational 
No Score 
TPS=NA 
NStart=243 
NEnd=243 

Population: Depression group (N=60): Mean 
age=66.45±9.95yr; Gender: Males=15, 
Females=45. Non-Depression group (N=183): 
Mean age=67.16±9.09; Gender: Males=81, 
Females=102. 
Intervention: Patients were assessed via 
questionnaire, blood samples, and MRI. 
Outcomes: Patient Health Questionnaire (PHQ-9). 

1. 24.7% were depressed.  
2. Depression was more common in patients 

with basal ganglia infarct (p<0.001). 
3. Depression was more common in patients 

who were women (p=0.013) less educated 
(p=0.044), overweight/obese (p<0.001), 
and physically inactive (p<0.001).  

4. Depression was more common in patients 
with high levels of inflammation markers 
including CRP (p<0.001), hs-CRP (p=0.005), 
IL-6 (p=0.002), and TNF-α (p<0.001). 

5. No significant association with depression 
was noted for blood pressure, blood lipid 
levels, coronary artery disease, diabetes, 
fasting insulin, or other locations of infarct. 

6. Significant independent predictors of 
depression were basal ganglia infarct (OR= 
3.12), as well as physical inactivity, obesity, 
BMI, TNF-α, IL-6, and CRP.  

Yang et al. (2013) 
China 
Case Series 
No Score 
TPSRange≤7d 
NStart=75 
NEnd=75 

Population: Mean age=66.7+9.3yr; Gender: 
Males=47, Females=28.  
Intervention: Patient data was analyzed. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Montreal Cognitive Assessment (MoCA); 
Mini-Mental State Examination (MMSE); Mattis 
Dementia Rating Scale (MDRS); Frontal 
Assessment Battery (FAB). 

1. Depression was significantly associated 
with lower MDRS scores (OR=0.85, 
p=0.015), but not MMSE, MoCA, or FAB 
scores. 

Jeong et al. (2014) 
Korea 
Case Series 
No Score 
TPS=NA 
NStart=120 
NEnd=120 

Intervention: Patients data from rehabilitation 
(5d/wk, 8wk) was analyzed.  
Outcomes: Korean Barthel Index (K-MBI); Mini 
Mental State Examination (MMSE); Beck 
Depression Inventory (BDI). 

1. Change in BDI score was significantly and 
positively associated with improved BI and 
MMSE scores (p<0.05). 

2. Cardiac disorder and improvements in BI 
and MMSE were significant predictors of 
change in depression (p<0.05).  

Galligan et al. (2015) 
Ireland 
Observational 
No Score 
TPSMean=7.13±6.42mo 
NStart=107 
NEnd=98 

Population: Mean Age=65.4±11.5yr; Gender: 
Males=70, Females=28. 
Intervention: Patients assessed following 
admission to rehabilitation.  
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Short Health Anxiety Inventory (SHAI); 
Fatigue Assessment Scale (FAS); Numeric Pain 
Rating Scale (NPRS); Modified Rankin Scale (mRS).  

1. Depression (HADS>7) were found in 15 
patients (15.3%). 

2. Depression was significantly correlated with 
baselines scores on HADS-Anxiety (r=0.56, 
p<0.001), SHAI (r=0.44, p<0.001), FAS 
(r=0.43, p<0.001), and mRS (r=0.26, p<0.05) 
but not NPRS (r=0.18, p>0.05). 
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Gu et al. (2015) 
China 
Observational 
No Score 
TPSRange<7d 
NStart=251 
NEnd=196 

Population: Mean Age=61.2±10.1yr; Gender: 
Males=130, Females=66. 
Intervention: Patients were recruited from 
hospital and assessed at admission and 3mo. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Hamilton Depression 
Rating Scale (HDRS); National Institutes of Health 
Stroke Scale (NIHSS); Modified Rankin Scale 
(mRS); Barthel Index (BI); Uric Acid (UA). 

1. Depression was diagnosed (DSM) in 56 
patients (28.6%). 

2. Patients with depression had significantly 
younger mean age (62.31±10.14 vs 
58.29±9.50; t=­2.56, p=0.01), higher median 
mRS discharge score (2 vs 0; t=­6.60, 
p<0.001), higher median NIHSS admission 
score (4 vs 2; ­3.82, p<0.001), lower median 
BI discharge score (90 vs 100; t=6.62, 
p<0.001), and lower mean UA levels 
(237.02±43.43 vs 309.10±67.44 µmol/L; 
t=­8.86, p<0.001) than those without. 

3. Proportion of patients with depression was 
significantly higher in the UA≤239µmol/L 
tertile (χ2=36.75, p<0.001) and significantly 
lower in the UA≥328µmol/L tertile 
(χ2=21.18, p<0.001) than those without. 

4. HDRS score at 3mo was predicted by UA 
levels ≤239µmol/L (OR=7.76, p<0.001), UA 
levels ≥328µmol/L (OR=0.05, p=0.01), and 
mRS discharge score (OR=2.49, p=0.01). 

Gyagenda et al. (2015) 
Uganda 
Observational 
No Score 
TPS=Acute 
NStart=73 
NEnd=73 
 

Population: Mean Age=Unspecified; Gender: 
Males=207, Females=43.  
Intervention: Patients were assessed at one of 
two hospitals. 
Outcomes: Patient Health Questionnaire (PHQ-9); 
Aphasic Depression Rating Scale (ADRS); Barthel 
Index (BI). 

1. Depression was found in 23 (31.5%) 
patients: 4 had mild (PHQ-9=5-9), 12 had 
moderate (PHQ-9=10-14), 1 had 
moderately severe (PHQ-9=15-19), and 6 
had significant (ADRS≥9). 

2. BI≤19 was significantly correlated with 
presence (p=0.001) and severity of 
depression (p=0.011). 

3. Patient demographics (i.e. age, gender, 
residence, education, employment, 
income) and stroke characteristics (i.e. 
type, size, location) were not significantly 
correlated with the presence or severity of 
depression. 

Han et al. (2015) 
China 
Observational 
No Score 
TPSRange<7d 
NStart=189 
NEnd=189 

Population: Mean Age=62.7±7.6yr. Gender: 
Males=123, Females=66. 
Intervention: Patients were assessed following 
admission to hospital. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); National Institutes of 
Health Stroke Scale (NIHSS); Modified Rankin 
Scale (mRS); Barthel Index (BI); Mini Mental State 
Exam (MMSE); Vitamin D (VitD). 

1. Depression was diagnosed (DSM) in 55 
patients (29.1%). 

2. Patients with depression had significantly 
higher median NIHSS score (6 vs 3, 
p<0.001), higher median mRS score (4 vs 1, 
p<0.001), lower median BI score (60 vs 100, 
p<0.001), lower median MMSE score (23 vs 
28, p<0.001), and lower mean VitD levels 
(44.93±17.94 vs 57.36±21.48, p<0.001) than 
those without. 

3. Patients with depression had significantly 
more females (52.7% vs 27.6%, p<0.001) 
and lower rates of smoking (21.8% vs 
42.5%, p<0.05) and drinking (21.8% vs 
40.3%, p<0.05) than those without. 

4. Proportion of patients with depression was 
significantly higher in the lowest VitD 
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quartile (≤37nmol/L; χ2=13.869, p<0.001) 
and significantly lower in the highest VitD 
quartile (>64nmol/L; χ2=9.636, p=0.002) 
than those without. 

5. Depression was predicted by 
VitD≤37nmol/L (OR=8.38, p=0.005), 
VitD>64nmol/L (OR=0.12, p=0.018), NIHSS 
score (OR=1.32, p=0.034), and mRS score 
(OR=2.85, p=0.045). 

Hommel et al. (2015) 
France 
Observational 
No Score 
TPSMean=16.3±11.4d 
NStart=207 
NEnd=207 

Population: Mean Age=48.5±16.4yr; Gender: 
Males=127, Females=80. 
Intervention: Patients were assessed following 
admission to hospital. 
Outcomes: Beck Depression Inventory (BDI); 
Cognitive Dysfunction (CDF); Mini Mental State 
Exam (MMSE). 

1. Depression (BDI>9) was found in 63 
patients (30.4%). 

2. Patients with depression had poorer CDF 
level (p<0.001) and MMSE score (p=0.001), 
as well as poorer performance on aspects 
of instrumental function, executive 
function, memory, and attention, than 
those without. 

3. BDI score was significantly correlated with 
executive function (Hanoi Tower; r=0.33, 
p<0.001) and working memory (Strategy 
Errors; r=0.02, p=0.008). 

4. Each BDI point increase was associated with 
a worse CDF level (OR=1.1). 

Hung et al. (2015) 
Taiwan 
Observational 
No Score 
TPS=Acute 
NStart=285 
NEnd=266 

Population: Mean Age=66.5±10.7yr; Gender: 
Males=192, Females=93. 
Intervention: Patients were recruited from 
hospital and assessed at admission and monthly 
for 6mo. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD); Toronto Alexithymia 
Scale (TAS-20); Beck Anxiety Inventory (BAI); 
National Institutes of Health Stroke Scale (NIHSS); 
Mini Mental Status Exam (MMSE). 

1. Depression (CESD≥16) incidence within 
6mo was 16.5%, with a mean onset of 
55.53±39.55d from stroke.  

2. Cumulative incidence of depression was 
9.5% at 1mo, 12.7% at 2mo, 14.5% at 3mo, 
15.9% at 4mo, and 16.5% at 6mo. 

3. Patients with depression had poorer scores 
on TAS-20 (54.07±8.30 vs 46.48±7.69, 
p<0.001), BAI (7.66±6.89 vs 2.64±2.53, 
p<0.001), and NIHSS (5.61±5.04 vs 
3.59±2.72, p<0.001). 

4. Depression was predicted by scores on TAS-
20 (aHR=1.069, p<0.05), BAI (aHR=1.082, 
p<0.05), and NIHSS (aHR=1.085, p<0.05) in 
multivariate analysis. 

5. No significant differences between 
depressed and non-depressed patients 
were found for age (p=0.212), gender 
(p=0.811), stroke location (p=0.453), or 
MMSE score (p=0.183). 

Kang et al. (2015) 
Taiwan 
Observational 
No Score 
TPS=Chronic 
NStart=12,813 
NEnd=11,218 

Population: Mean Age=70.8±12.2yr; Gender: 
Males=4728, Females=6490.  
Intervention: Patients were recruited from a 
registry and assessed at 1yr follow-up. 
Outcomes: International Statistical Classification 
of Diseases & Related Health Problems (ICD). 

1. Depression was diagnosed (ICD) in 3.99% of 
patients. 

2. Depression was predicted by statin use 
(aOR=1.59, p<0.001), which was greater in 
regular statin users (aOR=1.65; N=2519) 
than irregular statin users (aOR=1.22; 
N=327). 

Karamchanddani et al. Population: Mean Age=63.8±15.9yr; Gender: 1. Depression (MPHQ-9>4) was found in 35% 
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(2015) 
USA 
Case Series 
No Score 
TPSMedian=2.5d 
NStart=303 
NEnd=211 

Males=168, Females=135. 
Intervention: Patients were assessed following 
admission to hospital. 
Outcomes: Modified Patient Health 
Questionnaire (MPHQ-9). 

of patients. 
2. Patients with depression had younger mean 

age (58±17yr vs 64±16yr, p=0.04; OR=0.97) 
and greater proportion of females (57% vs 
39%, p=0.03; OR=2.06) than those without. 

Koivunen et al. (2015) 
Finland 
Observational 
No Score 
TPSMedian=9.7yr 
NStart=130 
NEnd=130 

Population: Median Age=50.3; Gender: 
Males=67, Females=63. 
Intervention: Patients were recruited from 
hospital registry and assessed at long-term 
follow-up. 
Outcomes: Beck Depression Inventory (BDI); 
Hospital Anxiety & Depression Scale (HADS); 
Montreal Cognitive Assessment (MoCA); 
Modified Rankin Scale (mRS); Pain Anxiety 
Symptoms Scale (PASS); Brief Pain Inventory 
(BPI). 

1. Depression found in 30 patients (23.1%) via 
BDI (>13) and in 25 patients (22.3%) via 
HADS (>7). 

2. Patients with depression had significantly 
higher rates of hydrocephalus (30% vs 12%, 
p=0.014) and unemployment (70% vs 47%, 
p=0.027) than those without. 

3. Patients with depression had significantly 
poorer median scores on mRS (2 vs 1, 
p=0.011), BPI (24 vs 2, p<0.001) and PASS 
(36 vs 5, p<0.001) but not MoCA (23 vs 27, 
p=0.119) than those without. 

4. Depression was significantly correlated with 
greater disability on the mRS via BDI 
(p=0.001) and HADS (p=0.004). 

5. Depression (BDI>13) was associated with 
greater odds of hydrocephalus (OR=5.78, 
p=0.007) and higher PASS score (OR=1.05, 
p<0.001). 

Lewin-Richter et al. 
(2015) 
Germany 
Observational 
No Score 
TPSMean=6.7±4.4wk 
NStart=96 
NEnd=71 
 

Population: Mean Age=67.0±10.6yr; Gender: 
Males=51, Females=45. 
Intervention: Patients were recruited from a 
rehabilitation center and assessed at admission 
and 6mo. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Geriatric Depression 
Scale (GDS); Barthel Index (BI); Mini Mental State 
Exam (MMSE). 

1. Depression (GDS>5) were found in 36.5% at 
baseline and 43.7% at 6mo, which was a 
significant increase (p=0.03). 

2. Depression (DSM) at 6mo was diagnosed as 
major in 26.8% and as minor in 15.5%. 

3. Major depression was predicted by GDS 
(OR=1.73, p<0.002), but not BI (OR=1.02, 
p=0.36), MMSE (OR=0.89, p=0.41), prior 
depression (OR=1.43, p=0.37), or age 
(OR=0.97, p=0.35). 

Pascoe et al. (2015) 
Sweden 
Observational 
No Score 
TPSMean=20mo 
NStart=149 
NEnd=149 

Population: Age Range≥70yr; Gender: Males=52, 
Females=97. 
Intervention: Patients from the community were 
assessed. 
Outcomes: Montgomery-Asberg Depression 
Rating Scale (MADRS); Barthel Index (BI); Serum 
Albumin (sAlb).  

1. Mild depression (MADRS=7-19) was found 
in all patients. 

2. MADRS score was significantly correlated 
with 3d BI score (F=3.53, p=0.03) and sAlb 
(F=4.60, p=0.03). 

3. MADRS score was not significantly 
correlated with age, gender, or 12mo BI 
score. 

Saxena et al. (2015) 
India 
Observational 
No Score 
TPSRange<24hr 
NStart=107 
NEnd=107 

Population: Mean age=59.1±11.7yr; Gender: 
Males=60, Females=47. 
Intervention: Patients were assessed in hospital. 
Outcomes: Montgomery-Asberg Depression 
Rating Scale (MADRS). 

1. Depression was found in 57%. 

2. Depression was not associated with age, 

gender, education, prior depression, or 

comorbidities (cardiovascular disease, 

diabetes, hypertension, smoking, drinking). 

3. Depression was associated with 

socioeconomic status and left hemisphere 
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lesions, but not with the type and location 

of lesion. 

Schottke & Giabbiconi 
(2015) 
Germany 
Observational 
No Score 
TPSMedian=6wk 
NStart=289 
NEnd=289 
 

Population: Mean Age=66yr; Gender: Males=162, 
Females=127.  
Intervention:  Patients were assessed at one of 
three rehabilitation facilities. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Generalized Anxiety 
Disorder (GAD); Obsessive Compulsive Disorder 
(OCD); Panic Disorder (PD); Phobia. 

1. Depression was diagnosed in 90 (31.1%) 
patients. 

2. Depression prevalence was significantly 
correlated with anxiety disorders (r=0.210, 
p<0.001), but only GAD upon individual 
examination (r=0.0161, p=0.006). 

3. Lifetime depression was significantly 
correlated with lifetime anxiety (p=0.145, 
p<0.05); the correlations with OCD 
(r=0.126, =0.33), agoraphobia (r=0.187, 
p=0.001), and social phobia (r=0.168, 
p=0.004) were significant. 

4. In regression analysis, depression 
prevalence was significantly predicted by 
GAD (OR=4.3, β=1.628, p=0.008); lifetime 
depression was not predicted by any 
anxiety disorder. 

Shehata et al. (2015) 
Egypt 
Observational 
No Score 
TPSMean=1mo 
NStart=61 
NEnd=61 
 

Population: Mean Age=58yr; Gender: Males=24, 
Females=27. 
Intervention: Patients with (N=30) and without 
(N=31) aphasia were assessed following 
admission to hospital. 
Outcomes: Beck Depression Inventory (BDI); 
Barthel Index (BI); Scandinavian Stroke Scale 
(SSS). 

1. Mean BDI score was significantly greater in 
patients with aphasia than those without 
(32.4±4.85 vs 14.6±9.52, p=0.0001). 

2. BDI was not significantly correlated with 
stroke severity on the BI (r=0.062, p>0.05) 
or SSS (r=0.324, p>0.05). 

Shi et al. (2015) 
China 
Observational 
No Score 
TPSMean=14±2d 
NStart=757 
NEnd=541 
 
 

Population: Mean Age=61.1±11.6yr; Gender: 
Males=513, Females=244. 
Intervention:  Patients were recruited from one 
of 56 hospitals and assessed at admission 
(N=757), 3mo (N=619), 6mo (N=548), and 1yr 
(N=541). 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM). 

1. Depression (DSM) was diagnosed in 138 
(18.2%) at admission, 39 (12.9%) at 3mo, 41 
(7.5%) at 6mo, and at 44 (8.15) at 1yr; 138 
had early-onset and 63 had late-onset. 

2. Cumulative depression diagnosis was 138 
(18.2%) at admission, 154 (24.9%) at 3mo, 
147 (26.8%) at 6mo, and 157 (29.0%) at 1yr. 

3. Depression was more likely in patients with 
female gender (aOR=1.82), cognitive 
impairment (aOR=1.75), stroke recurrence 
(aOR=2.40), and smoking (aOR=2.34). 

4. Early-onset depression was more likely in 
patients with cognitive impairment 
(aOR=1.83), female gender (aOR=1.71), and 
smoking (aOR=2.03). 

5. Late-onset depression was more likely in 
patients with stroke recurrence (aOR=3.83) 
and smoking (aOR=2.96). 

Tanislav et al. (2015) 
Germany 
Case Series 
No Score 
TPS=NA 
NStart=5023 

Population: Age range=18-55yr; Gender:  
Intervention: Patient data from a cohort in 2007 
was analyzed. 
Outcomes: Beck Depression Inventory (BDI); MRI. 

1. Depression (BDI>17) was found in 10%. 

2. Depression was associated with older age, 

female gender (p<0.001), hypertension 

(p=0.02), diabetes (p<0.001), 

hyperlipidemia (p=0.01). 
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NEnd=5023 

Tielemans et al. (2015) 
Netherlands 
Observational 
No Score 
TPSMean=18.9±28.5mo 
NStart=113 
NEnd=112 

Population: Mean Age=51.7±8.9yr; Gender: 
Males=59, Females=53. 
Intervention: Patients from the community were 
assessed. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Utrecht Proactive Coping Competence 
Scale (UPCC); General Self-Efficacy Scale (GSES). 

1. HADS total score was significantly 
correlated with scores on UPCC (r=­0.54, 
p<0.001) and GSES (r=­0.53, p<0.001). 

2. HADS total score was independently 
associated with scores on UPCC (β=­0.55, 
t=-6.93, p<0.001) and GSES (β=­0.51, t=-
6.25, p<0.001). 

Visser et al. (2015) 
Netherlands 
Observational 
No Score 
TPSMean=7.29mo 
NStart=166 
NEnd=166 

Population: Mean Age=53.1±10.2yr; Gender: 
Males=88, Females=78. 
Intervention: Patients were assessed following 
admission to outpatient rehabilitation. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD).  

1. Depression (CESD≥16) was found in 65 
patients (39.1%). 

2. Patients with depression had younger mean 
age (50.5±8.7 vs 54.7±10.8 yr, p=0.008), 
greater proportion of females (61.5% vs 
37.6%, p=0.003), and greater rate of 
ischemic stroke (82.8% vs 67.3%, p=0.029). 

Wichowicz et al. (2015) 
Poland 
Observational 
No Score 
TPSRange<24hr 
NStart=116 
NEnd=116 

Population: Mean Age=61.4±12.6yr; Gender: 
Males=74, Females=42. 
Intervention: Patients were recruited from 
hospital and assessed at admission, 6wk, 12wk, 
6mo, and 12mo. 
Outcomes: International Statistical Classification 
of Diseases & Related Health Problems (ICD); 
National Institutes of Health Stroke Scale (NIHSS); 
Barthel Index (BI); Modified Rankin Scale (mRS). 

1. Depression was diagnosed (ICD) in 29 
patients (27.6%) by 12mo: 24 at 6wk, 1 at 
12wk, 3 at 6mo, and 1 at 12mo. 

2. Patients with depression had significantly 
higher mean mRS scores at 6wk (3.3 vs 2.4, 
p=0.006), 12wk (2.6 vs 1.9, p=0.021), 6mo 
(2.5 vs 1.8, p=0.022), and 12mo (2.5 vs 1.7, 
p=0.017) than those without; there was no 
significant difference in mean change (-0.77 
vs -0.81, p=0.646). 

3. Patients with depression had significantly 
greater proportion of lesions in the frontal 
lobe (62.1% vs 31.9%; χ2=7.780, p=0.005) 
and basal ganglia (51.7% vs 26.4%; 
χ2=4.862, p=0.027) than those without; 
there were no significant differences for 
temporal lobe, occipital lobe, parietal lobe, 
thalamus, or cerebellum. 

4. There were no significant differences 
between groups in age, gender, NIHSS 
score, BI score, or hemisphere of stroke. 

Arba et al. (2016) 
Italy 
Case Series 
No Score 
TPSMean=1yr 
NStart=2160 
NEnd=2160 

Population: Mean Age=64.2±11.9yr; Gender: 
Males=1447, Females=713. 
Intervention: Patients were assessed at long-
term follow-up based on data from a trials 
archive. Patients with lacunar stroke (N=1127) 
were compared to those with other stroke 
subtypes (N=1033). 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS). 

1. Depression (HADS >7) was found in 416 
patients (19.3%). 

2. In univariate analysis, lacunar stroke had a 
weaker correlation with depression than 
other stroke subtypes (17.6% vs 21.1%, 
OR=0.80). 

3. In multivariate analysis, lacunar stroke had 
a weaker correlation with depression than 
other stroke subtypes (aOR=0.71), when 
adjusting for age, gender, previous 
depression, disability, and paralysis. 

4. Other predictors of depression included 
male gender (aOR=0.68), previous 
depression (aOR=2.24), disability 
(aOR=1.36), neglect (aOR=1.63), and 
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aphasia (aOR=1.27). 

Chen et al. (2016) 
China 
Observational 
No Score 
TPSRange<7d 
NStart=207 
NEnd=193 

Population: Mean Age=61yr; Gender: Males=150, 
Females=57. 
Intervention: Patients were recruited from 
hospital and assessed at admission, 1wk, and 
3mo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); National Institutes of Health Stroke Scale 
(NIHSS); Mini Mental State Exam (MMSE); 
Intracranial Arterial Stenosis (ICAS). 

1. Depression was found in 85 patients (41%) 
at baseline and in 73 (38%) at 3mo. 

2. Predictors of depression at baseline 
included female gender (OR=2.0; β=0.7, 
p=0.03), presence of ICAS (OR=1.9; β=0.6, 
p=0.03), and NIHSS score (OR=1.1; β=0.1, 
p=0.01), but not MMSE score (OR=0.9; β=-
0.05, p=0.17). 

3. Predictors of depression at 3mo included 
MMSE score (OR=0.9; β=-0.08, p=0.01) and 
presence of ICAS (OR=2.1; β=0.7, p=0.02), 
but not NIHSS score (OR=1.0; β=0.03, 
p=0.57). 

De Mello et al. (2016) 
Brazil 
Observational 
No Score 
TPS=Acute 
NStart=191 
NEnd=159 

Population: Age Range≥35yr; Gender: 
Males=115, Females=76. 
Intervention: Patients were recruited from 
hospital and assessed at admission, 1mo, and 1yr. 
Outcomes: Patient Health Questionnaire (PHQ-9). 

1. Depression (PHQ-9≥10) was diagnosed in 
48 patients (25.1%), who had a greater 
proportion of females than those without 
(p=0.04). 

2. There was no significant difference 
between groups at baseline in age, race, 
marital status, education level, stroke type, 
stroke recurrence, length of stay, or rates 
of comorbidities (hypertension, diabetes, 
smoking, drinking). 

Donnellan et al. (2016) 
Bahrain 
Observational 
No Score 
TPSRange=1-2wk 
NStart=64 
NEnd=64 

Population: Mean Age=61.0±13.6yr; Gender: 
Males=43, Females=21. 
Intervention: Patients were assessed upon 
admission to hospital. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); National Institutes of Health Stroke Scale 
(NIHSS); Mini Mental State Exam (MMSE); 
Metacognitive Questionnaire (MCQ-30). 

1. Depression (HADS-D>7) was found in 20 
patients (32%). 

2. HADS score was significantly correlated 
with education (r=-0.34, p<0.01), MMSE 
score (r=-0.32, p<0.01), and MCQ-30 total 
score (r=0.47, p<0.001). 

3. MCQ-30 total score was a significant 
predictor of depression (β=0.42, p<0.001) 
when adjusting for education (β=0.02) and 
MMSE score (β=-0.33), for an overall 
significant hierarchical multiple regression 
model (F=8.88, R2=0.29, p<0.001). 

4. HADS score was not significantly correlated 
with age, gender, or NIHSS score. 

Dos Santos et al. (2016) 
Brazil 
Observational 
No Score 
TPS=Acute 
NStart=90 
NEnd=90 
 

Population: Mean Age=71.2±8.4yr; Gender: 
Males=51, Females=39. 
Intervention: Patients were assessed upon 
admission to hospital. 
Outcomes: Geriatric Depression Scale (GDS); 
Functional Independence Measure (FIM); 
National Institutes of Health Stroke Scale (NIHSS). 
 

1. Depression (GSD>5) was found in 25 
(27.7%) patients. 

2. Patients with depression had a higher 
median NIHSS score (3 vs 2, p=0.022) and 
lower mean FIM score (89.8±24.1 vs 
107.7±22.5, p=0.002) than those without. 

3. Depression was independently predicted by 
FIM score (OR=1.04, p=0.02), but not NIHSS 
score (OR=1.11, p=0.28). 

4. Depression was not significantly correlated 
with age (p=0.30), gender (p=0.40), stroke 
subtype (p=0.37), hypertension (p=0.20), 
diabetes (p=0.14), or comorbidities 
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(p=0.40). 

Fei et al. (2016) 
USA 
Observational 
No Score 
TPSMean=1.8±1.5yr 
NStart=556 
NEnd=556 
 

Population: Mean Age=63.5±11.2yr; Gender: 
Males=223, Females=333. 
Intervention: Patients of white (N=80), black 
(N=245), and Latino (N=231) background were 
recruited from various health-related centers. 
Outcomes: Patient Health Questionnaire (PHQ-8); 
Modified Rankin Scale (mRS); Charlson 
Comorbidity Index (CCI). 

1. Depression (PHQ-8>9) was found in 170 
(31%) patients. 

2. Depression was more likely in patients with 
mRS>2 (aOR=2.43), CCI>2 (aOR=1.55), 
smoking (aOR=1.44), prior antidepressant 
use (aOR=1.85), low income (aOR=1.14), 
and female gender (OR=1.92; aOR=1.64), 
and less likely in patients with older age 
(aOR=0.97) and emotional/social support 
(aOR=0.38). 

3. Depression rate was significantly higher 
(p<0.0001) in Latino patients (41%) than 
black (26%) or white (13%). 

4. Black patients were more likely to have 
depression than white patients (OR=2.53), 
even after adjusting for social 
demographics (aOR=1.47), clinical risks 
(aOR=1.90), or both (aOR=1.33). 

5. Latino patients were more likely to have 
depression than white patients (OR=4.89), 
even after adjusting for social 
demographics (aOR=3.02), clinical risks 
(aOR=3.60), or both (aOR=2.75). 

Goldmann et al. (2016) 
USA 
Observational 
No Score 
TPS=Acute 
NStart=1193 
NEnd=1121 
 

Population: Mean Age=Unspecified; Gender: 
Males=600, Females=593. 
Intervention: Patients of white (N=307), black 
(N=209), and Latino (N=606) background were 
recruited from hospital and assessed at 
admission, 1mo (early), or 12mo (late). 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD). 

3. Early minor depression (CESD=8-15) was 
found in 21.7% Latino patients, 23.1% white 
patients, and 26.4% black patients (p=0.05) 

4. Early major depression (CESD>15) was 
found in 27.7% Latino patients, 36.8% black 
patients, and 37.9% white patients 
(p=0.05). 

5. Late minor depression was found in 18.4% 
Latino patients, 25.5% black patients, and 
26.6% white patients (p=0.42) 

6. Late major depression was found in 21.9% 
white patients, 28.7% black patients, and 
29.9% Latino patients (p=0.42). 

7. Black patients were more likely to have 
early minor (OR=1.3), late minor (OR=1.2), 
and late major (OR=1.3) depression, but 
less likely to have early major depression 
(OR=0.7), than white patients. 

8. Latino patients were less likely to have 
early major (OR=0.4) and late minor 
(OR=0.9) depression than white patients. 

Gu et al. (2016) 
China 
Observational 
No Score 
TPS=Acute 
NStart=209 
NEnd=209 

Population: Mean Age=61yr; Gender: Males=140, 
Females=69. 
Intervention: Patients were recruited from 
hospital and assessed at admission and 3mo. 
Outcomes:  Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Hamilton Depression 
Rating Scale (HDRS); National Institutes of Health 

1. Depression was diagnosed (DSM) in 59 
patients (28.2%). 

2. Patients with depression had significantly 
greater rate of females (50.8% vs 26.0%, 
p<0.05), greater rate of diabetes (49.2% vs 
27.3%, p<0.05), higher median NIHSS 
admission score (3.5 vs 3, p<0.05), higher 
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Stroke Scale (NIHSS); Modified Rankin Scale 
(mRS); Magnesium (Mg2+). 

median mRS discharge score (2 vs 1, 
p<0.05), and lower mean Mg2+ levels 
(0.83±0.09 vs 0.89±0.10, p<0.001) than 
those without. 

3. Proportion of patients with depression was 
significantly higher in the Mg2+≤0.84mmol/L 
tertile (50.8% vs 30.0%, p=0.05) and 
significantly lower in the Mg2+≥0.90mmol/L 
tertile (16.9% vs 30.7%, p=0.044) than 
those without. 

4. HDRS score at 3mo was predicted by 
Mg2+≤0.84mmol/L (OR=2.614, p=0.018) and 
female gender (OR=3.447, p=0.001). 

Guiraud et al. (2016) 
France 
Observational 
No Score 
TPSRange<14d 
NStart=266 
NEnd=251 
 

Population: Mean Age=61.2yr; Gender: 
Males=100, Females=151. 
Intervention: Patients were assessed upon 
admission to hospital. 
Outcomes: Patient Health Questionnaire (PHQ-9); 
Mini International Neuropsychiatric Interview 
(MINI); Aphasic Depression Rating Scale (ADRS); 
Visual Analogue Mood Scale (VAMS); Modified 
Rankin Scale (mRS); Pathologic Crying (PC); 
Stressful Life Event (SLE). 

1. Depression was diagnosed in 61 patients 
(24.3%). 

2. Depression was predicted by discharge 
mRS>2 (OR=2.17, p<0.05), PC (OR=3.48, 
p<0.05), and SLE (OR=2.68, p<0.05; N=235). 

3. Depression was predicted by female gender 
(OR=2.01, p<0.05), prior depression 
(OR=2.97, p<0.01), and prior stroke 
(OR=2.23, p<0.05). 

4. Depression was not predicted by age>60yr 
(Or=0.73, p>0.05), left caudate lesion 
(OR=2.40, p>0.05), or concomitant illness 
(OR=1.09, p>0.05; N=235). 

5. Presence of >1 predictor (N=175) identified 
93% of depressed patients and 33% 
prevalence, ≥2 predictors identified 62% 
patients and 42% prevalence, and ≥3 
predictors identified 28% patients and 59% 
prevalence.  

Hirata et al. (2016) 
USA 
Case Series 
No Score 
TPS=NA 
NStart=546 
NEnd=546 

Population: Mean Age=Unspecified; Gender: 
Males=239, Females=307. 
Intervention: Patients were assessed based on 
data from a national registry.  
Outcomes: Patient Health Questionnaire (PHQ-9). 

1. Depression was diagnosed (PHQ-9>10) in 
87 patients (16%). 

2. Patients with depression had significantly 
younger mean age (55.0±1.3yr vs 
65.8±1.0yr, p<0.001), greater rate of 
poverty index<200% (69.5% vs 43.9%, 
p=0.03), and greater rate of smoking 
(49.8% vs 19.2%, p<0.001). 

3. Depression was predicted by age (OR=0.95, 
p<0.001) and poverty index <200% 
(OR=2.60, p=0.01) when adjusting for 
gender, race, and other sociodemographic 
factors. 

4. When adjusting for comorbidities, 
depression was predicted by age (OR=0.95, 
p<0.001), poverty index <200% (OR=2.70, 
p=0.01), and ≥3 comorbidities (OR=1.59, 
p=0.04). 

Islam et al. (2016) 
Bangladesh 

Population: Mean Age=58.9±7.0yr; Gender: 
Males=112, Females=52. 

1. Depression (HDRS≥10) was found in 70.1% 
of patients: 18.3% had mild (10-13), 19.5% 
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Observational 
No Score 
TPS=Acute 
NStart=164 
NEnd=164 

Intervention: Patients were assessed upon 
admission to one of two hospitals. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Activities of Daily Living (ADL). 

had moderate (14-17), and 32.3% had 
severe (≥18). 

2. Depression was predicted by inability to 
perform ADL (aOR=14.9, p=0.008), 
comorbid dysphagia (aOR=9.5, p=0.046), 
and comorbid hypertension (aOR=5.2, 
p=0.012) when adjusting for age, gender, 
education, and occupation. 

Jorgensen et al. (2016)  
Denmark 
Case Series 
No Score 
TPS=Acute 
NStart=157,243 
NEnd=82,911 
 

Population: Mean Age=Unspecified; 
Gender=Unspecified. 
Intervention: Patients were assessed at baseline 
(N=157,243), 3mo (N=135,417), 1yr (N=99,752), 
and 2yr (N=82,911) based on data from a national 
registry. 
Outcomes: International Statistical Classification 
of Diseases & Related Health Problems (ICD) 

1. Baseline: 21,826 patients (13.9%) were 
previously diagnosed with depression and 
excluded from further analysis. 

2. 0-3mo: 17,690 patients (13.1%) had early 
onset depression. 

3. 3mo-1yr: 11,365 patients (11.4%) had 
intermediate onset depression. 

4. 1-2yr: 5,291 patients (6.38%) had late onset 
depression. 

5. Patient characteristics as predictors of 
depression included female gender 
(HR=1.21), age≥65yr (HR=1.20), 
comorbidities≥3 (HR=1.41), previous 
depression (HR=2.36), smoking (HR=1.17), 
and drinking (HR=1.06). 

6. Stroke characteristics as predictors of 
depression included hemorrhagic stroke 
(HR=1.16), moderate stroke (HR=2.48), and 
severe stroke (HR=2.92). 

Koh et al. (2016) 
Korea 
Case Series 
No Score 
TPSG1=133.8±166.2d 
TPSG2=117.2±188.2d 
NStart=52 
NEnd=52 

Population: Group 1 (G1; N=30): Mean 
Age=60.5±15.0yr; Gender: Males=8, Females=21. 
Group 2 (G2; N=23): Mean Age=47.7±19.8yr; 
Gender: Males=11, Females=12. 
Intervention: Patients were assessed based on 
hospital data. Depressed (G1) and non-depressed 
(G2) patients were compared. 
Outcomes: Geriatric Depression Scale (GDS); 
Functional Independence Measure (FIM); Mini 
Mental State Exam (MMSE); Western Aphasia 
Battery (WAB); Boston Naming Test (BNT). 

1. Depression (GDS>17) was found in 23 
patients (44.2%). 

2. Patients with depression were significantly 
younger (p=0.02) and had higher rates of 
hypertension (69.0% vs 34.8%, p=0.01), 
ischemic stroke (72.4% vs 43.5%, p=0.03), 
and right posterior lesion (65.5% vs 34.8%, 
p=0.02) than those without.  

3. There was no significant difference 
between groups in mean scores on FIM 
(p=0.19), MMSE (p=0.15), WAB (p>0.05), or 
BNT (p=0.19). 

4. There were no significant differences for 
other demographic, socioeconomic, 
comorbidity, or stroke factors. 

5. Depression was predicted by right posterior 
lesion (OR=5.081, p=0.02) but not age 
(OR=1.028, p=0.20), ischemic stroke 
(OR=0.358, p=0.16), or hypertension 
(OR=2.004, p=0.36). 

Kootker et al. (2016) 
Netherlands 
Observational 
No Score 
TPSRange<7d 

Population: Median Age=66.7yr; Gender: 
Males=214, Females=117. 
Intervention: Participants were recruited from 
hospital and assessed at 1wk, 2mo, and 12mo. 
Outcomes: Hospital Anxiety & Depression Scale 

1. Depression (HADS>7) was found in 22.1% 
and 27.0% of patients at 2mo and 12mo 
respectively. 

2. Demographic factors: depression was not 
predicted by age (p=0.30), gender (p=0.71), 
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NStart=395 
NEnd=331 

(HADS); National Institutes of Health Stroke Scale 
(NIHSS); Montreal Cognitive Assessment (MoCA); 
Barthel Index (BI); Cumulative Illness Rating Scale 
(CIRS); Utrecht Coping List (UCL); Utrecht 
Proactive Coping Competence (UPCC); General 
Self-Efficacy Scale (GSES); Eysenck Personality 
Questionnaire (EPQ); Illness Cognition 
Questionnaire (ICQ); Life Orientation Test (LOT); 
Length of Stay (LOS). 

education level (p=0.36), residence 
(p=0.75), prior depression (p=0.06), or prior 
antidepressant use (p=0.13). 

3. Stroke-related factors: depression was 
predicted by BI (Or=0.91, p<0.01), CIRS 
(OR=1.12, p=0.01), LOS (OR=1.07, p<0.01), 
and institutionalization (OR=2.65, p<0.01) 
but not NIHSS (p=0.14), MoCA (p=0.20), 
stroke type (p=0.25), stroke location 
(p>0.05), stroke recurrence (p=0.21), or 
affected circulation area (p>0.05). 

4. In multivariate analysis, depression was 
predicted by posterior cerebral artery 
occlusion (OR=4.24) when compared to 
anterior cerebral, middle cerebral, and 
vertebral-basilar arteries. 

5. Psychological factors: depression was 
predicted by HADS (OR=1.32), HADS-
Anxiety (OR=1.19), UCL (OR=1.29), EPQ 
neuroticism (OR=1.23), LOT-R pessimism 
(OR=1.18), GSES (OR=0.95), ICQ acceptance 
(ICQ=0.83), and UPCC (OR=0.39). 

6. In multivariate analysis, depression was 
predicted by HADS-D (OR=1.15) and EPQ 
neuroticism (OR=1.12). 

Kowalska et al. (2016) 
Poland 
Observational 
No Score 
TPSMean=6.4±7.4mo 
NStart=71 
NEnd=50 

Population: Mean Age=74.62±8.2yr; Gender: 
Males=11, Females=39. 
Intervention: Patients were assessed upon 
admission to rehabilitation. 
Outcomes: Geriatric Depression Scale (GDS); Mini 
Mental State Exam (MMSE); Barthel Index (BI); 
Acceptance Illness Scale (AIS). 

1. Depression (GDS>5) was found in 37 
patients (74%). 

2. GDS was significantly correlated with 
MMSE score (r=­0.3087, p=0.291), BI score 
(r=­0.2783, p=0.0494), and AIS score 
(r=­0.5409, p<0.0001). 

3. GDS was not significantly correlated with 
age (p=0.6006), gender (p=0.4590), stroke 
onset (p=0.0805), stroke type (p=0.822), 
stroke location (p=0.9234), or number of 
comorbidities (p=0.1087). 

Maaijwee et al. (2016) 
Netherlands 
Observational 
No Score 
TPSMean=10.6±8.4yr 
NStart=325 
NEnd=325 

Population: Mean Age=50.7±10.4yr; Gender: 
Males=143, Females=182. 
Intervention: Patients were recruited upon 
admission to hospital, assessed at long-term 
follow-up, and compared to controls (N=147). 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Modified Rankin Scale (mRS); 
Instrumental Activities of Daily Living (IADL). 

1. Depression (HADS>7) was found in 12.1% of 
patients. 

2. Risk of depression was significantly higher 
in stroke than control (OR=4.7, p=0.003). 

3. Depression was predicted by 
unemployment (OR=3.8, p<0.001) and 
lower education level (OR=4.3, p<0.001). 

4. Depression was associated with poorer 
functional outcomes on the mRS (OR=11.2, 
p<0.001) and IADL (OR=3.8, p=0.002) when 
adjusting for age, gender, education level, 
and stroke severity. 

Metoki et al. (2016) 
Japan 
Observational 
No Score 

Population: Mean Age=72yr; Gender: Males=264, 
Females=157. 
Intervention: Patients were recruited from 
hospital and assessed at admission, 7d, and 10d. 

1. Depression (JSS-D≥2.4) was found in 71 
patients (16.9%). 

2. Patients with depression had significantly 
higher mean NIHSS score at 7d (6.3±5.2 vs 
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TPSRange<7d 
NStart=421 
NEnd=421 
 
 

Outcomes: Japan Stroke Scale – Depression (JSS-
D); National Institutes of Health Stroke Scale 
(NIHSS); Functional Independence Measure (FIM). 

2.7±3.4, p<0.001) and significantly lower 
mean FIM score at 10d (72.7±34.2 vs 
102.2±28.4, p<0.001). 

3. Patients with depression had significantly 
more lesions in the frontal lobe (25.4% vs 
8.6%, p<0.001), temporal lobe (25.4% vs 
8.0%, p<0.001), parietal lobe (25.4% vs 
13.4%, p=0.011), and putamen (25.4% vs 
13.4%, p=0.011).  

4. Depression were predicted by lesions in the 
frontal lobe (aOR=2.534, p=0.016), right 
frontal lobe (aOR=2.709, p=0.038), 
temporal lobe (aOR=3.082, 0.003), right 
temporal lobe (aOR=2.093, p=0.018), and 
right caudate (aOR=6.936, p=0.022). 

Park et al. (2016) 
Korea 
Observational 
No Score 
TPSRange=2-4wk 
NStart=180 
NEnd=110 

Population: Mean Age=61.0±13.3yr; Gender: 
Males=88, Females=92. 
Intervention: Patients were recruited from 
hospital and assessed at baseline and 6mo.  
Outcomes: Beck Depression Inventory (BDI); 
Modified Rankin Scale (mRS); Global 
Deterioration Scale (GDS); Berg Balance Scale 
(BBS). 

1. Minimal to mild depression (BDI≤16) was 
found in 127 patients (70.6%), with a mean 
BDI of 7.5±4.7. 

2. Moderate to severe depresison (BDI≥17) 
was found in 53 patients (29.4%), with a 
mean BDI of 27.8±9.9. 

3. Patients with moderate to severe 
depression had significantly higher mean 
scores on mRS (4.3±1.1 vs 3.6±1.2, 
χ2=8.936, p=0.003) and GDS (4.1±1.9 vs 
3.4±1.7, χ2=4.829, p=0.03), and significantly 
higher rate of comorbidities (49.1% vs 
32.3%, χ2=4.502, p=0.042), at baseline than 
those with minimal to mild depression. 

4. There was no significant difference 
between groups for age, gender, education, 
employment, income, stroke location, prior 
stroke, prior depression, smoking, drinking, 
or BBS score at baseline. 
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Pavlovic et al. (2016) 
Serbia 
Observational 
No Score 
TPSMean=1.6±0.7mo 
NStart=310 
NEnd=294 

Population: Mean Age=62.3±10.7yr; Gender: 
Males=158, Females=136. 
Intervention: Patients were recruited from 
hospital and assessed at 3-5yr follow-up. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Modified Rankin Scale 
(mRS); Cognitive Decline (CD); Fazekas Scale  
Periventricular (FS-PV);  Fazekas Scale Deep 
Subcortical (FS-DS); Age-Related White Matter 
Changes Scale (ARWMCS);  Lacunar Infarcts (LI). 

1. Depression was diagnosed (DSM) in 117 
patients (39.8%), which was mild in 92 
(78.6%), moderate in 20 (17.1%), and 
severe in 5 (4.3%). 

2. Patients with depression had significantly 
older age (64.4±10.7yr vs 60.9±10.5yr, 
p=0.007), greater rate of CD at follow-up 
(75.2% vs 56.5%, p=0.003), and greater 
mean of total LIs (10.6±4.1 vs 8.3±3.7, 
p<0.0001) than those non-depressed. 

3. Patients with depression had significantly 
higher scores (p<0.0001) for baseline mRS 
(2.8±0.7 vs 1.5±0.7), baseline ARWMCS 
(15.4±5.9 vs 11.7±5.4), FS-PV (3 vs 1), and 
FS-DS (3 vs 2) than non-depressed. 

4. Depression was predicted by CD (HR=1.30, 
p=0.028), mRS (HR=2.10, p<0.0001), 
ARWMCS (HR=1.06, p<0.0001), FS-PV 
(HR=1.32, p=0.001), FS-DS (HR=1.37, 
p=0.011), and total LIs (HR=1.07, p=0.033) 
without adjustment. 

5. When adjusting for age and gender, 
depression was predicted by CD (aHR=1.80, 
p=0.015), mRS (aHR=2.17, p<0.001), and 
ARWMCS (aHR=1.05, p=0.005). 

Pedroso et al. (2016) 
Brazil 
Observational 
No Score 
TPS=Acute 
NStart=60 
NEnd=60 

Population: Age Range>45yr; Gender: Males=42, 
Females=18. 
Intervention: Patients were assessed upon 
admission to hospital. 
Outcomes: Mini International Neuropsychiatric 
Interview (MINI); Hospital Anxiety & Depression 
Scale (HADS); National Institutes of Health Stroke 
Scale (NIHSS); Pathological Laughing Crying Scale 
(PLACS); Mini Mental State Exam (MMSE); 
Modified Rankin Scale (mRS); Functional 
Independence Measure (FIM); Framingham Risk 
Scale (FRS). 

1. Depression was diagnosed (MINI) in 16 
patients (26.7%). 

2. Patients with depression had significantly 
higher mean scores on HADS (10.08±2.64 vs 
2.36±2.10, p<0.001), and mRS (2.93±0.88 vs 
2.16±0.93, p<0.05). 

3. Patients with depression had significantly 
lower mean scores on MMSE (22.40±1.96 
vs 25.79±2.90, p<0.001) and FIM 
(103.67±14.12 vs 117.00±9.93, p<0.001). 

4. There was no significant correlation 
between depression and age (p=0.069), 
gender (p=0.504), NIHSS score (p=0.062), 
PLACS score (p=0.59), or FRS score 
(p=0.404). 

Salinas et al. (2016) 
USA 
Case Series 
No Score 
TPS=Chronic 
NStart=118 
NEnd=94 

Population: Mean Age=78.1±9.4yr; Gender: 
Males=46, Females=48. 
Intervention: Patients with confirmed absence of 
pre-stroke depression were assessed over 5yr 
based on data from a study registry. 
Outcomes:  Center for Epidemiologic Studies 
Depression Scale (CESD). 

1. Depression (CESD≥16) was found in 27 
patients (28.7%). 

2. Depression was predicted by age (OR=1.15, 
p=0.001), body mass index (OR=1.15, 
p=0.041), and smoking (OR=13.95, 
p=0.017). 

Tene et al. (2016) 
Israel 
Observational 
No Score 
TPSRange<72hr 

Population: Mean Age=67.1±10.0yr; Gender: 
Males=182, Females=124. 
Intervention: Patients were recruited from 
hospital and assessed over 2yr. 
Outcomes: Geriatric Depression Scale (GDS); 

1. Depression (GDS>5) was found in 45 
patients (15%) at admission and in 58 
patients (19%) at 6mo. 26 patients with 
baseline depression (58%) retained it at 
6mo. 
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NStart=306 
NEnd=306 

Stroke Impact Scale – Activities of Daily Living 
(SIS-ADL). 

2. GDS score improved in 100 patients (33%), 
worsened in 130 (42%), and remained the 
same in 76 (25%). 

3. Depression at baseline was associated with 
lower SIS-ADL score, greater rate of heart 
disease, lower rate of physical activity, 
lower rate of employment, and less 
education. 

4. Depression at 6mo was associated with the 
above factors as well as female gender and 
smoking. 

5. Patients with higher GDS scores at baseline 
and 6mo remained higher at subsequent 
time points than those without (p<0.001). 

Tsai et al. (2016) 
Taiwan 
Observational 
No Score 
TPS=Acute 
NStart=101 
NEnd=91 
 

Population: Mean Age=64.6±11.0yr; Gender: 
Males=69, Females=32. 
Intervention: Patients were recruited from 
hospital and assessed at admission and 1yr. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Taiwanese Depression 
Questionnaire (TDQ); National Institutes of 
Health Stroke Scale (NIHSS); Instrumental 
Activities of Daily Living (IADL). 

1. Depression was diagnosed 4% at 1mo, 8% 
at 3mo, 9% at 6mo, and 10% at 9mo, and 
11% at 1yr. 

2. In a univariate model, depression was 
significantly predicted by higher scores on 
TDQ (HR=1.15, p<0.001) and NIHSS 
(HR=1.22, p=0.030), lower IADL score 
(HR=0.91, p=0.045), and female gender 
(HR=3.52, p=0.051). 

3. In a multivariate model, depression was 
significantly predicted by higher scores on 
TDQ (aHR=1.26, p=0.003) and NIHSS 
(aHR=1.26, p<0.001), and female gender 
(aHR=15.95, p=0.003). 

4. In females, depression was predicted by 
higher scores on TDQ (aHR=1.30, p=0.004) 
and NIHSS (aHR=1.70, p=0.007). In males, 
depression was predicted by higher TDQ 
score (aHR=1.20, p=0.002). 

Volz et al. (2016) 
Germany 
Observational 
No Score 
TPSMean=7.8wk 
NStart=88 
NEnd=88 

Population: Mean Age=66.4±10.7yr; Gender: 
Males=48, Females=40. 
Intervention: Patients were recruited from 
inpatient rehabilitation and assessed at admission 
and 6mo. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); Geriatric Depression 
Scale (GDS); General Self-Efficacy Scale (GSES); 
Social Support Questionnaire (SSQ). 

1. Depression was diagnosed in 26 patients 
(29.5%) at 6mo, and significantly correlated 
(p<0.01) with baseline scores of GDS 
(r=0.51), GSES (r=­0.32), and SSQ (r=­0.36). 

2. GDS and GSES at baseline were significantly 
correlated (r=­0.48, p<0.01). Decreasing 
GSES was significantly correlated with 
increasing GDS (r=­0.36, p<0.01), and 
depression at 6mo (r=0.28, p<0.01). 

3. Depression was predicted by GDS (OR=1.41, 
p<0.01) and SSQ (OR=0.95, p=0.03), but not 
GSES (OR=0.93, p=0.19), in regression 
analysis (adjusting for stroke severity, 
cognitive function, disability, and prior 
mental illness). 

4. Depression was independently correlated 
with GSES (OR=1.39, p<0.01) in post-hoc 
analysis. 

Wang et al. (2016)a Population: Mean Age=68.6±9.8yr; Gender: 1. Depression (SDS≥40) was found in 250 
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China 
Observational 
No Score 
TPSRange<7d 
NStart=709 
NEnd=608 

Males=322, Females=286. 
Intervention: Patients were assessed following 
admission to hospital. 
Outcomes: Self-Rating Depression Scale (SRDS); 
and Depression Rating Scale (HDRS); National 
Institutes of Health Stroke Scale (NIHSS); Barthel 
Index (BI). 

patients (41.1%): 132 had mild (HDRS=8-
17), 82 had moderate (HDRS=18-24), and 
36 had severe (HDRS>24). 

2. Patients with depression had significantly 
(p<0.01) higher mean NIHSS score (9.2±1.1 
vs 6.5±0.9) and lower mean BI score 
(44.2±5.2 vs 71.5±6.5) than those without. 

3. Patients with depression had significantly 
higher rates of infarction (p<0.05) in the left 
carotid (51.2% vs 43.0%) and cerebral 
cortex (62.0% vs 53.2%) than those 
without. 

4. Patients with severe depression had 
significantly (p<0.05) higher NIHSS scores, 
lower BI scores, and greater insomnia 
incidence. 

5. Depression was predicted by (p<0.01) 
NIHSS score (aHR=2.45), BI score 
(aHR=2.56), and insomnia incidence 
(aHR=1.59) when adjusting for left carotid 
infarction, cortical infarction, adverse life 
events, and living alone. 

Wang et al. (2016)b 
China 
Observational 
No Score 
TPSRange<24hr 
NStart=375 
NEnd=307 

Population: Mean Age=62.7±10.2yr; Gender: 
Males=195, Females=112. 
Intervention: Patients were recruited from 
hospital and assessed at admission and 1mo. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); National Institutes of 
Health Stroke Scale (NIHSS); Barthel Index (BI); 
Modified Rankin Scale (mRS). 

1. Depression was diagnosed (DSM) in 93 
patients (30.3%), who had significantly 
poorer (p<0.001) median scores on NIHSS 
(5 vs 2), BI (65 vs 100), and mRS (3 vs 1) 
than those without. 

2. Depression was predicted by NIHSS score 
(OR=1.155, p=0.045) and mRS score 
(OR=1.803, p=0.003). 

Wei et al. (2016) 
China 
Observational 
No Score 
TPSRange<7d 
NStart=368 
NEnd=368 

Population: Mean Age=62yr; Gender: Males=261, 
Females=107.  
Intervention: Patients were recruited from 
hospital and assessed at admission and 3mo. 
Outcomes: Beck Depression Inventory (BDI); 
Social Support Rating Scale (SSRS); Medical 
Coping Modes Questionnaire (MCMQ); Motor 
Dysfunction (MDF); Sensory Dysfunction (SDF). 

1. Depression was found in 19.3% at 
admission and 23.6% at 3mo. 

2. Depression at admission was associated 
with MDF+SDF (β=0.709, p=0.026) and 
MCMQ acceptance-resignation (β=0.385, 
p=0.001).  

3. Depression at 3mo was associated with 
MCMQ avoidance (β=0.118, p=0.001), 
MCMQ acceptance-resignation (β=0.130, 
p<0.001), and SSRS social utilization 
(β=0.179, p=0.001). 

Zhang et al. (2016) 
China 
Observational 
No Score 
TPSRange<1wk 
NStart=251 
NEnd=251 

Population: Mean Age=66±11yr; Gender: 
Males=181, Females=70. 
Intervention: Patients were assessed following 
admission to hospital. 
Outcomes: Diagnostic & Statistical Manual of 
Mental Disorders (DSM); National Institutes of 
Health Stroke Scale (NIHSS); Carotid Artery 
Stenosis (CAS). 

1. Depression was diagnosed in 45 patients 
(18%), who had greater rates of NIHSS>3 
(58% vs 34%, p<0.001) and CAS (71% vs 
48%, p=0.005) than those without. 

2. Depression was predicted by NIHSS>3 
(OR=3.48) and CAS (OR=2.617). 

3. In patients with NIHSS>3 (N=99), those with 
depression (N=29) had greater rates of CAS 
(72% s 49%, p=0.030) and hypertension 
(90% vs 70%, p=0.038) than those without.  

4. In patients with NIHSS>3, depression was 
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predicted by CAS (OR=2.614) and 
hypertension (OR=3.448). 

 

18.4 Consequences Associated with Post-Stroke Depression 
 

18. 4.1 Functional Outcome  
 

Table 18.4.1 Functional Outcome 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Sinyor et al. (1986a) 
USA 
Cohort 
No Score 
TPS=Acute 
NStart=64 
NEnd=64 

Intervention: Patients were assessed in 
rehabilitation and 6wk after discharge. 
Outcomes: Zung Self-Rating Depression Scale; 
Hopkins Symptom Checklist; Composite 
Depression Index.  

1. When comparing depressed to non-
depressed patients, depressed patients had 
lower functional status scores.  

2. Both groups improved significantly over 
time and there were no significant 
differences between groups regarding the 
degree of improvement.  

3. Depression scores were not correlated with 
functional status scores on discharge or 
change in functional status over the 
rehabilitation stay. 

Bacher et al. (1990)  
Canada 
Cohort 
No Score 
TPS=NA 
NStart=48 
NEnd=48 
 

Intervention: Patients were followed for 12mo. 
Outcomes: Zung Self-Rating Depression Scale 
(ZDS); Functional level. 

1. Functional level improved for all patients, 
but was higher for non-depressed patients.  

Parikh et al. (1990) 
USA 
Cohort 
TPSRange<30d 
NStart=63 
NEnd=63 
 
 

Intervention: Patients were followed for 2yr. 
Outcomes: Johns Hopkins Functional Inventory 
(JHFI).  

1. On JHFI, there was significant effect for 
time (F=37.09, p<0.001) and a significant 
group x time interaction (F=3.97, p<0.05), 
but not for group (F=3.25, p>0.05). 

2. At 2yr, non-depressed patients had 
significantly lower JHFI scores than 
depressed patients (t=3.2, p<0.01) 

 

Morris et al. (1992) 
USA 
Cohort 
No Score 
TPSMean=2mo 
NStart=49 
NEnd=49 

Intervention: Patients were followed for 2yr. 
Outcomes: Functional status; Activities of daily 
living (ADL). 

1. Depressed patients improved less than 
non-depressed patients in functional status 
(23% vs 48%; p=0.001). 

2. There was no difference between groups in 
ADL recovery (33% vs 32%; p>0.05), but 
depressed patients deteriorated over time 
(20% vs 0%; p=0.047). 
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Loong et al. (1995) 
Singapore 
Cohort 
No Score 
TPS=Acute 
NStart=52 
NEnd=52 

Intervention: Patients were followed over the 
course of rehabilitation. 
Outcomes: Barthel Index (BI). 

1. Patients with depression at admission had 
lower BI scores at discharge than those 
without it. 

2. Patients with depression did not stay in 
rehabilitation longer than those without it. 

3. The association between depression and 
functional impairment was found to be 
strong and accounted for 48% of the 
variance. 

Herrmann et al. (1998) 
Canada  
Cohort 
No Score 
TPSMean=3mo 
NStart=150 
NEnd=136 

Intervention: Patients were followed for 9mo.  
Outcomes: Montgomery Asberg Depression Rating 
Scale (MADRS); Zung Self-Rating Depression Scale 
(ZDS); Functional Independence Measure (FIM); 
Oxford Handicap Scale (OHS).  

1. Depression was significantly associated 
with FIM and OHS scores at 3mo 
(p<0.0001) and 1yr (p<0.001).  

Pohjasvaara et al. 
(2001) 
Finland 
Cohort 
No Score 
TPSMean=3mo 
NStart=390 
NEnd=276 

Intervention: Patients were followed for 12mo.  
Outcomes: Beck Depression Inventory (BDI); 
Barthel Index (BI); Rankin Scale (RS). 

1. Depression was significantly associated 
with poor functional outcome on BI and RS 
after 12mo (OR=2.5). 

2. Poor functional outcome at 3mo was 
associated with depression after 12mo. 

Kotila et al.  (1999) 
Finland 
Cohort 
No Score 
TPSMean=3mo 
NStart=321 
NEnd=311 
 

Intervention: Patients were followed for 9mo. 
Outcomes: Beck Depression Inventory (BDI); 
Barthel Index (BI); Rankin Scale (RS). 

1. Depression at 3mo was associated with 
poor outcome on BI and RS at 12mo 
(p=0.001). 

2. Poor functional outcome at 3mo was 
associated with depression at 12mo, for BI 
(p=0.004) and RS (p=0.002). 

3. More depressed patients were 
institutionalized than non-depressed 
patients (p=0.005).  

Paolucci et al. (1999) 
Italy 
Cohort 
No Score 
TPS=Acute 
NStart=470 
NEnd=470 

Intervention: Patients in rehabilitation were 
followed for 6wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Barthel Index (BI). 

1. Depression was a significant independent 
predictor of low response to treatment on 
BI (OR=1.99, p<0.001).  

Van de Weg et al. 
(1999) 
Netherlands 
Cohort 
No Score 
TPSRange=3-6wk 
NStart=85 
NEnd=85 

Intervention: Patients in rehabilitation were 
followed for 6mo.  
Outcomes: Functional Independence Measure 
(FIM); Rehabilitation Activities Profile (RAP). 

1. Depressed patients had significantly lower 
scores on both the FIM (p=0.001) and RAP 
(p=0.02) than non-depressed patients at 
baseline, and at follow-up (FIM: p=0.05; 
RAP: p=0.03). 

2. There was no significant difference 
between depressed and non-depressed 
patients in improvement on FIM or RAP 
from admission to follow-up.  

3. Depressed patients taking antidepressants 
experienced 30% better improvement than 
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untreated depressed patients.  

Chemerinski et al. 
(2001) 
USA 
Cohort 
No Score 
TPSRange<2yr 
NStart=23 
NEnd=20 

Intervention: Patients were followed after 
treatment with antidepressant or placebo. 
Outcomes: John Hopkins Functional Inventory 
(JHFI). 

1. JHFI scores showed significantly greater 
improvement in patients with remitted 
depression than non-remitted patients 
(U=90.0, p<0.015). 

2. Remission was not related to 
demographics, stroke characteristics, 
neurological symptoms, or depression 
severity. 

Gainotti et al. (2001) 
Italy 
Cohort 
No Score 
TPSMean=3mo 
NStart=64 
NEnd=64 

Intervention: Patients with depression received 
antidepressants (N=24) or no medication (N=25), 
and were compared to patients without 
depression (N=15).  
Outcomes: Barthel Index (BI); Canadian 
Neurological Scale (CNS). 

1. There was a significant group x time 
interaction (R=3.07, p<0.001), with non-
depressed patients showing the greatest 
improvement followed by treated and then 
non-treated depressed patients. 

2. The group x time interaction was significant 
on BI (F=2.8, p<0.03) and CNS (F=3.7, 
p<0.01). 

3. The difference between treated and non-
treated depressed patients was significant 
on BI (p<0.02) but not CNS (p<0.16). 

Gillen et al. (2001) 
USA 
Cohort 
No Score 
TPS=Acute 
NStart=243 
NStart=243 

Intervention: Patients were followed over the 
course of rehabilitation. 
Outcomes: Geriatric Depression Scale (GDS); 
Functional Independence Measure (FIM). 
 

1. Patients with higher FIM efficiency (FIM 
change/length of stay) and had lower GDS 
scores on the GDS (p<0.05).  

2. Patients with higher GDS scores had lower 
FIM scores both at admission and discharge 
(p<0.01).  

3. On multivariate analysis, controlling for 
admission FIM, GDS scores at admission 
were significantly associated with FIM 
efficiency (p<0.05). 

Nannetti et al. (2005) 
Italy 
Cohort 
No Score 
TPSMean=2wk 
NStart=121 
NEnd=117 

Intervention: Patients were followed over the 
course of rehabilitation, with follow-up at 3mo. 
Outcomes: Barthel Index (BI). 

1. Over rehabilitation, patients with and 
without depression made significant 
recovery on BI (p<0.001).  

2. Functional recovery on BI was significantly 
greater for non-depressed patients at 3mo 
follow-up (p<0.05).  

3. From discharge to follow-up, post-stroke 
depression was the only significant 
predictor of functional recovery (OR=2.4).  

Paolucci et al. (2006) 
Italy  
Cohort 
No Score 
TPS=Acute 
NStart=1064 
NEnd=1064 

Intervention: Patients were followed for 9mo. 
Outcomes: Barthel Index (BI); Modified Rankin 
Scale (mRS); 36-Item Short-Form Health Survey 
(SF-36). 

1. Patients with depression demonstrated 
significantly greater functional impairments 
(lower scores on BI and mRS) both at 
baseline and at follow-up.  

2. Patients without depression and with early 
onset depression demonstrated significant 
improvement in BI scores at follow-up 
(p<0.001). 

Hama et al. (2007) 
Japan 
Cohort 
No Score 

Intervention: Patients were followed over the 
course of rehabilitation. 
Outcomes: Functional Independence Measure 
(FIM); Zung Self-Rating Depression Scale (ZDS); 

1. On linear regression analysis, depression 
was not significantly associated with 
functional status (FIM scores).  
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TPS=Acute 
NStart=237 
NEnd=237 

Neuropsychiatric Inventory (NPI).  

Saxena et al. (2007) 
Singapore 
Cohort 
No Score 
TPS=Acute 
NStart=141 
NEnd=141 

Intervention: Patients in rehabilitation were 
followed for 6mo. 
Outcomes: Barthel Index (BI). 

1. Greater change in BI scores over 6mo was 
associated with better mood status at 
baseline (p=0.02) and greater improvement 
in depressive symptoms over time 
(p<0.001).  

Donnellan et al. (2010) 
Ireland 
Cohort 
No Score 
TPSMean=1mo 
NStart=107 
NEnd=107 

Intervention: Patients were followed for 1yr.  
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Nottingham Extended Activities of Daily 
Living (NEADL). 

1. There was a significant, negative 
association between depression and 
functional outcome at 1mo (r=-0.29, 
p<0.01) and 1yr (r=-0.19, p<0.05). 

Naess et al. (2010) 
Norway 
Cohort 
No Score 
TPS=Acute 
NStart=771 
NEnd=771 

 

Intervention: Patients were followed for 6mo. 
Outcomes: Modified Rankin Scale (mRS); Barthel 
Index (BI). 

1. Depression was significantly and 
independently associated with poor 
functional outcome on the mRS and BI.  

Willey et al. (2010) 
USA 
Cohort 
No Score 
TPSRange=7-10d 
NStart=340 
NEnd=340 
 

Intervention: Patients were evaluated every 6mo 
for 2yr and then every 1yr for 3yr. 
Outcomes: Barthel Index (BI). 

1. There was significant association between 
depressed mood at baseline and functional 
ability (BI) at 1yr (OR=2.91) and 2yr 
(OR=3.72) after adjusting for 
sociodemographic variables, stroke 
severity, and comorbidities.  

Schmid et al. (2011) 
USA 
Cohort 
No Score 
TPSMean=1mo 
NStart=367 
NEnd=367 
 

Intervention: Patients were followed for 12wk.  
Outcomes: Patient Health Questionnaire (PHQ-9); 
Modified Rankin Scale (mRS). 

1. Depression on PHQ-9 at baseline was 
independently associated with dependence 
on mRS at 12wk (OR=1.13); participants 
classified as dependent at 12wk had 
significantly greater baseline depression 
scores than non-dependent (p=0.026).  

2. Depressed individuals who improved over 
the 12wk period were more often 
independent at 12wk than those who did 
not improve (p=0.012).   

Brown et al. (2012) 
Sweden 
Cohort 
No Score 
TPSMean=Acute 
NStart=181 
NEnd=181 
 

Intervention: Patients were followed for 12mo.  
Outcomes: Barthel Index (BI); Center for 
Epidemiologic Studies Depression Scale (CESD). 

1. Patients with depression (CESD) had lower 
BI scores than individuals who were not 
depressed at baseline, 3mo, and 12mo; 
these differences reached significance at 
discharge and 3mo (p<0.05). 

2. Patients with lower levels of independence 
(BI) had significantly higher CESD scores 
than those who were independent at 
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baseline, 3mo, and 12mo (p<0.05).  
3. Regression analysis demonstrated that 

function (BI) was significantly associated 
with depression (CESD), accounting for 6-
11% of the variance.  

Ayerbe et al. (2014a) 
UK 
Case Control 
No Score 
TPSMean=3mo 
NStart=3240 
NEnd=1101 

Population: Age Range: <64yr=393, ≥65yr=708; 
Gender: Male=595, Female=506. 
Intervention: Patient data from a 5yr period was 
analyzed. 
Outcomes: Barthel Index (BI). 

1. Depression at 3mo was associated with 
increased disability on BI (RR=4.71) at 5yr. 

2. Recovery from depression by 1yr did not 
alter these risks at 5yr. 

Zikic et al. (2014) 
Serbia 
Cohort 
No Score 
TPSMean=2wk 
NStart=60 
NEnd=60 

Population: Experimental Group (EG, N=30): Mean 
age=Unspecified; Gender: Unspecified. Control 
Group (CG, N=30): Mean age=Unspecified; Gender: 
Unspecified. 
Intervention: Patients were followed for 4wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Barthel Index (BI).  

1. BI scores significantly improved over 4wk 
for depressed and non-depressed patients 
(p<0.001), but were significantly higher in 
non-depressed patients at 2wk and 6wk 
(p<0.001); the difference in disability 
between the two group was significant 
(p<0.001). 

2. In depressed patients, HDRS scores 
(depression severity) were not significantly 
correlated with BI scores at 2wk (r=-0.215, 
p=0.253) or 6wk (r=-0.341, p=0.065). 

3. In depressed patients, BI scores at 2wk 
were not significantly correlated with HDRS 
scores at 6wk (r=-0.052, p=0.784). 

4. In depressed patients, HDRS scores at 2wk 
were not significantly correlated with BI 
scores at 6wk (r=-0.359, p=0.051). 

Ayerbe et al. (2015) 
UK 
Case Control 
No Score 
TPS=Acute 
NStart=1644 
NEnd=1307 

Population: Mean Age=Unspecified; Gender: 
Males=702, Females=605. 
Intervention: Patients were assessed based on 
data from hospital admission, 3mo, and 3yr.  
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Barthel Index (BI). 

1. Depression (HADS>7) at 3mo were 
significantly associated with increased risk 
of severe disability (BI<15) at 3yr (RR=4.22, 
p<0.0001), even after adjusting for age, 
gender, ethnicity, and stroke severity 
(aRR=4.11, p<0.0001).  

Karamchanddani et al. 
(2015) 
USA 
Case Control 
No Score 
TPSMedian=2.5d 
NStart=303 
NEnd=211 

Population: Mean Age=63.8±15.9yr; Gender: 
Males=168, Females=135. 
Intervention: Patients were assessed following 
admission to hospital. 
Outcomes: Modified Patient Health Questionnaire 
(MPHQ-9); Modified Rankin Scale (mRS). 

1. Depression was not significantly associated 
with poor outcome at discharge (mRS>3; 
OR=1.45). 

Matsuzaki et al. (2015) 
Japan 
Cohort 
No Score 
TPSMean=21.0±14.2d 
NStart=153 
NEnd=117 

Population: Mean Age=71.9±13.8yr; Gender: 
Males=53, Females=64. 
Intervention: Patients were recruited from 
rehabilitation and assessed at admission, 
discharge, and after 4-6wk. 
Outcomes: Montgomery-Asberg Depression Rating 
Scale (MADRS); Zung Self-Rating Depression Scale 

1. Depression (MADRS≥12) at 4-6wk was 
significantly correlated with attenuated FIM 
recovery (F=2.8, p<0.01). 

2. Depression via ZDS was not correlated with 
FIM recovery. 
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(ZDS); Functional Independence Measure (FIM). 

Park GA et al. (2015) 
Korea 
Observational 
No Score 
TPSRange<1wk 
NStart=42 
NEnd=42 

Population: Age Range≥65yr; Gender: Males=26, 
Females=16. 
Intervention: Patients were recruited from 
hospital and assessed at 1wk, 1mo, and 3mo. 
Outcomes: Geriatric Depression Scale (GDS); 
Modified Barthel Index (MBI). 

1. GDS was significantly correlated with MBI 
at 1wk (r=­0.461, p<0.01), 1mo (r=­0.448, 
p<0.01), and 3mo (r=­0.360, p<0.01). 

Park GY et al. (2015) 
Korea 
Cohort 
No Score 
TPSRange=2-4wk 
NStart=180 
NEnd=110 

Population: Mean Age=61.0±13.3yr; Gender: 
Males=88, Females=92. 
Intervention: Patients were recruited from 
hospital and assessed at baseline and 6mo.  
Outcomes: Beck Depression Inventory (BDI); 
Modified Barthel Index (MBI). 

1. Moderate to severe depression (BDI≥17) at 
baseline were significantly associated with 
increased odds of poor outcome (MBI<60; 
MBI<75) at 6mo (OR=3.529, p=0.008; 
OR=4.933, p=0.003). 

2. Severity of depression at baseline were 
significantly correlated with odds of poor 
outcome (OR=3.217, β=1.168, W=5.039, 
p=0.025). 

3. Patients with moderate to severe 
depression showed significantly greater 
improvement on MBI from baseline to 6mo 
than those without (55.9% vs 21.9%, 
p=0.029). 

Amaricai & Poenaru 
(2016) 
Romania 
Observational 
No Score 
TPSM=77.9±50.6d 
TPSF=130.7±35.2d 
NStart=72 
NEnd=72 

Population: Mean Age=60.5±7.5yr; Gender: 
Males=54, Females=18. 
Intervention: Patients were assessed during 
inpatient rehabilitation. 
Outcomes: Beck Depression Inventory (BDI); 
Stroke Impact Scale (SIS); Barthel Index (BI). 

1. BDI score was significantly correlated with 
SIS score (r=0.766, p<0.0001) and BI score 
(r=0.583, p<0.0001). 

Jiao et al. (2016) 
China 
Observational 
No Score 
TPS=Chronic 
NStart=417 
NEnd=355 

Population: Mean Age=Unspecified; Gender: 
Males=205, Females=150. 
Intervention: Patients were recruited from 
hospital and assessed at admission, discharge, 1yr, 
and 2yr. 
Outcomes: Beck Depression Inventory (BDI); 
Karnofsky Performance Status (KPS). 

1. KPS scores were similar between depressed 
(BDI) and non-depressed patients at 
admission (p=0.666), but were significantly 
lower in depressed patients at 1yr 
(p=0.016).  
 

Park et al. (2016) 
Korea 
Observational 
No Score 
TPSRange=2-4wk 
NStart=180 
NEnd=110 

Population: Mean Age=61.0±13.3yr; Gender: 
Males=88, Females=92. 
Intervention: Patients were recruited from 
hospital and assessed at baseline and 6mo.  
Outcomes: Beck Depression Inventory (BDI); 
Modified Rankin Scale (mRS). 

1. Moderate to severe depression (BDI≥17) at 
baseline were significantly associated with 
increased odds of poor outcome (mRS≤2) at 
6mo (OR=3.686, χ2=5.142, p=0.023). 

Shi et al. (2016) 
China 
Cohort 
No Score 
TPSMean=14±2d 
NStart=747 

Population: Mean Age=61.0±11.5yr; Gender: 
Males=507, Females=240. 
Intervention: Patients were recruited from 
hospital and assessed at baseline, 3mo, 6mo, and 
1yr. 
Outcomes:  Diagnostic & Statistical Manual of 

1. Patients with depression (DSM) had 
significantly greater rate of disability at 1yr 
(mRS≥2) than those without (21.0% vs 
7.0%, p<0.001). 

2. Depression was associated with increased 
odds of disability at 1yr (aOR=4.12), for 
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NEnd=542 Mental Disorders (DSM); Hamilton Depression 
Rating Scale (HDRS); Modified Rankin Scale (mRS). 

both early-onset (<3mo; aOR=4.24) and 
late-onset (≥3mo; aOR=3.84). 

3. Patients who recovered from depressed 
within 1yr still had greater odds of disability 
at 1yr than those without (aOR=2.83). 

Tsuchiya et al. (2016) 
Japan 
Case Control 
No Score 
TPSMean=42d 
NStart=108 
NEnd=108 
 

Population: Mean Age=67yr; Gender: Males=70, 
Females=38. 
Intervention: Patient data from inpatient 
rehabilitation was retrospectively analyzed.  
Outcomes: Geriatric Depression Scale (GDS); 
Functional Independence Measure (FIM). 

1. At admission, there were no significant 
differences in FIM scores between patients 
with depression (GDS>5) and those 
without. 

2. At discharge, patients with depression had 
significantly lower mean FIM scores for 
motor (65.4±22.1 vs 80.3±5.4, p<0.01), 
cognition (27.5±4.7 vs 29.7±3.8, p<0.05), 
and total (91.2±25.2 vs 110.1±6.7, p<0.01) 
than those without. 

3. Patients with depression had significantly 
lower gains in FIM motor (24.5±13.4 vs 
29.7±11.0, p<0.05) and FIM total (26.8±16.1 
vs 33.3±12.9, p<0.05) than those without. 

4. There was a significant interaction between 
depression (present or absent) and time 
period (admission or discharge) for FIM 
motor score (F=4.61, p=0.030) and FIM 
total score (F=5.07, p=0.030). 

5. GDS was independently associated with 
FIM motor (R2=0.30, β=­0.19, p=0.025), 
cognition (R2=0.19, β=­0.22, p=0.014), and 
total (R2=0.28, β=­0.22, p=0.011). 

 

18. 4.2 Physical Function  
 

Table 18.4.2 Physical Function 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Gainotti et al. (2001) 
Italy 
Cohort 
No Score 
TPSMean=3mo 
NStart=64 
NEnd=64 

Intervention: Patients with depression received 
antidepressants (N=24) or no medication (N=25), 
and were compared to patients without 
depression (N=15).  
Outcomes: Rivermead Mobility Index (RMI). 

1. The group x time interaction was significant 
on RMI (F=8.2, p<0.0001). 

2. The difference between treated and non-
treated depressed patients was significant 
on RMI (p<0.001). 

Nannetti et al. (2005) 
Italy 
Cohort 
No Score 
TPSMean=2wk 
NStart=121 
NEnd=117 

Intervention: Patients were followed over the 
course of rehabilitation, with follow-up at 3mo. 
Outcomes: Fugl-Meyer Assessment (FMA). 

1. Over rehabilitation, patients with and 
without depression made significant 
recovery FMA (p<0.001).  

2. Motor recovery on FMA was significantly 
greater for non-depressed patients at 
discharge and 3mo follow-up (p<0.05).  
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Van de Port et al.  
(2006) 
Netherlands 
Cohort 
No Score 
TPSRange=1yr 
NStart=205 
NStart=205 

Intervention: Patients were followed for 2yr. 
Outcomes: Rivermead Mobility Index (RMI). 

1. On multivariate logistic regression, 
depression at 1yr was a significant 
predictor of mobility decline on RMI 
between 1yr and 3yr (AUC = 0.80).  

Goodwin & Devanand  
(2008) 
USA 
Case Control 
No Score 
TPS=Chronic 
NStart=3032 
NEnd=3032 

Intervention: Patient data from over a 12mo 
period was analysed.  
Outcomes: Mobility. 

1. Stroke and depression were both 
independently associated with impairment 
in mobility, after adjusting for 
sociodemographic and personality 
characteristics.  

2. Having both depression and stroke at the 
same time was associated with greater 
limitations than either condition alone.  

 

18. 4.3 Cognitive Function  
 

Table 18.4.3 Cognitive Function 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Robinson et al. (1986) 
USA 
Cohort 
No Score 
TPS=Acute 
NStart=38 
NEnd=38 

Intervention: Patients were followed upon 
admission to hospital. 
Outcomes: Zung Self-Rating Depression Scale; 
Hamilton Depression Rating Scale; General Health 
Questionnaire; Present State Examination; Mini 
Mental State Exam (MMSE). 

1. At 6mo, cognitive impairment (MMSE) was 
significantly lower in non-depressed 
patients than depressed patients, who 
showed no improvement.  

2. Both depression and lesion volume were 
significantly and independently related to 
cognitive impairment.  

Bacher et al. (1990) 
Canada 
Cohort 
No Score 
TPS=NA 
NStart=48 
NEnd=48 

Intervention: Patients were followed for 12mo.  
Outcomes: Zung Self-Rating Depression Scale 
(ZDS); Mini-Mental State Examination (MMSE). 

1. Cognitive status (MMSE) did not change 
significantly over time, but was significantly 
influenced by initial ZDS score. 

Morris et al. (1992) 
USA 
Cohort 
No Score 
TPSMean=2mo 
NStart=49 
NEnd=49 

Intervention: Patients were followed for 2yr. 
Outcomes: Cognitive performance. 

1. Depressed patients improved less than 
non-depressed patients in cognitive 
performance (-1% vs 11%; p=0.096). 
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Spalletta et al. (2002) 
Italy 
Cohort 
No Score 
TPSRange<1yr 
NStart=153 
NEnd=153 

Intervention: Patients in rehabilitation were 
assessed at 7d and 14d. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Hamilton Anxiety Rating Scale; Mini-
Mental State Examination (MMSE).  

1. Patients with left hemispheric stroke and 
major depression were more cognitively 
impaired than patients in all other groups 
(left vs right stroke, major vs minor vs no 
depression); the association persisted even 
when controlling for lesion location 
(p=0.0008).  

2. MMSE and HDRS scores were correlated 
among patients with left hemispheric 
stroke only (p<0.0001); higher depression 
severity predicted lower cognitive level.  

Narushima et al. (2003) 
USA 
Cohort 
No Score 
TPSExp=51.4±77.2d 
TPSCon=36.1±53.2d 
NStart=59 
NEnd=59 

Intervention: Patients with remitted depression 
(N=17) and without depression (N=42) were 
compared. Patients from both groups had 
received nortriptyline (100mg/d), fluoxetine 
(40mg/d), or placebo for 3mo. Outcomes were 
assessed at baseline, 3mo, 6mo, 9mo, 12mo, 
18mo, and 24mo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Mini Mental State Exam (MMSE). 

1. There were significant time x group 
interactions on HDRS (F=13.99, p<0.01) and 
MMSE (F=2.46, p=0.04) between depressed 
and non-depressed patients. 

2. HDRS/MMSE scores were significantly 
higher/lower in the depressed group at 
baseline, but significantly improved after 
treatment was initiated, and were similar 
to the non-depressed group by 3mo. 

3. There was a significant time x group 
interaction on MMSE (F=15.39, p<0.01) 
between depressed and non-depressed 
patients who received active treatment. 

4. MMSE improvement over initial 3mo was 
significantly greater in the depressed group 
than non-depressed group, in those 
receiving active treatment. 

3. Logistic regression analysis of MMSE 
improvement found a significant effect for 
depression remission (Wald=4.31, p=0.04), 
but not lesion volume (Wald=3.06, p=0.08) 
or motor deficit (Wald=1.53, p=0.22). 

Saxena et al. (2008) 
India 
Cohort 
No Score 
TPS=NA 
NStart=252  
NEnd=252 

Intervention: Patients were followed for 6mo. 
Outcomes: Geriatric Depression Scale (GDS); 
Abbreviated Mental Test (AMT). 

1. Depression (GDS) upon admission was 
significantly associated with cognitive 
impairment (AMT) at 6mo (OR=3.50). 

Bour et al. (2011)  
Netherlands 
Cohort 
No Score 
TPS=NA 
NStart=140  
NEnd=116 
 

 

Intervention: Patients were followed for 2yr. 
Outcomes: Symptoms Checklist 90 Depression 
(SCL-90-D); Stroop Colour Word Test (SCWT); 
Concept Shifting Test (CST). 

1. Patients with executive dysfunction (SCWT 
and CST) had higher mean SCL-90-D scores 
(p=0.037) and more often scored about 
SCL-90-D cut-off score (p=0.002). 

2. SCL-90-D scores were predictive of 
executive dysfunction after adjusting for 
age and gender, but not after additional 
adjustment for pre-existing brain damage 
and other risk factors. 

Tene et al. (2016) 
Israel 

Population: Mean Age=67.1±10.0yr; Gender: 
Males=182, Females=124. 

1. Patients with depression (GDS>5) at 
baseline had greater CI at 6mo (p=0.019) 
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Cohort 
No Score 
TPSRange<72hr 
NStart=472 
NEnd=306 

 

Intervention: Patients were followed for 2yr. 
Outcomes: Geriatric Depression Scale (GDS); 
Cognitive Impairment (CI) via Montreal Cognitive 
Assessment (MoCA) and NeuroTrax Computerized 
Cognitive Testing. 

and 2yr (p=0.002), but not 1yr (p=0.098), 
than those without. They had poorer 
performance on tasks of memory 
(p=0.005), visuospatial (p=0.003), executive 
function (p=0.005), and global cognition 
(p=0.002). 

2. Patients with depression at 6mo had 
greater CI at 6mo (p<0.001), 1yr (p=0.001), 
and 2yr (p<0.001).  They had poorer 
performance on tasks of attention 
(p=0.017), memory (p<0.001), visuospatial 
(p=0.001), executive function (p<0.001), 
and global cognition (p<0.001). 

3. CI at 2yr was predicted by depression at 
baseline (OR=2.38) and 6mo (OR=2.61),  
MoCA scores at baseline (OR=0.75) and 
6mo (OR=0.76), NeuroTrax scores at 
baseline (OR=0.95) and at 6mo (OR=0.93), 
white matter lesions (OR=1.55), 
cardiovascular disease (OR=2.53), 
hypertension (OR=2.25), age≥75yr 
(OR=5.09), and education<12yr (OR=2.53). 

4. In a multivariate model with age≥75yr and 
baseline MoCA score, depression at 
baseline were predictive of CI at 2yr 
(OR=3.62). 

5. In a multivariate model with age≥75yr and 
baseline MoCA score, depression at 6mo 
were predictive of CI at 2yr (OR=3.68). 

 

18. 4.4 Mortality  
 

Table 18.4.4 Mortality  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Morris et al. (1993a)a 
USA 
Cohort 
No Score 
TPSMean=2wk 
NStart=103 
NEnd=91 

Intervention: Patients were followed for 10yr. 
Outcomes: Mortality. 

1. Patients with depression were 3.4 times 
more likely to die than non-depressed 
patients during the follow-up period, after 
adjusting for age, sex, social class, stroke 
type, lesion location, and social functioning.  

 

Morris et al. (1993b)b 
USA 
Cohort 
No Score 
TPSMean=2mo 
NStart=94 

Intervention: Patients were followed for 15mo. 
Outcomes: Mortality. 

1. Mortality rate was significantly greater in 
depressed than non-depressed patients 
(23% vs 2%; χ2=6.6, p=0.01). 

2. Deceased patients had significantly higher 
depression scores than survivors (p=0.004). 
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NEnd=84 

House et al. (2001) 
UK 
Cohort 
No Score 
TPSMean=1mo 
NStart=448 
NEnd=446 

Intervention: Patients were followed for 2yr.  
Outcomes: Mortality. 

1. Mood symptoms on a self-report rating 
scale were associated with mortality 1yr 
and 2yr, after adjusting for factors 
associated with stroke severity.  

2. Psychiatric disorders were not significantly 
associated with increased mortality at 1yr 
or 2yr. 

Lewis et al. (2001) 
UK 
Cohort 
No Score 
TPS=NA 
NStart=272 
NEnd=190 

Intervention: Patients were followed for 3-5yr. 
Outcomes: Mortality. 

1. Initial mood was not associated with 
mortality. 

Williams et al. (2004) 
USA 
Case Control 
No Score 
TPS=NA 
NStart=51119 
NEnd=51119 

Intervention: Patient data from a 3yr period was 
analyzed.  
Outcomes: Mortality. 

1. Depression increased the risk of death by 
13% (HR=1.13) after controlling for 
cardiovascular risk factors and comorbid 
conditions.  

Paolucci et al. (2006) 
Italy  
Cohort 
No Score 
TPS=Acute 
NStart=1064 
NEnd=1064 

Intervention: Patients were followed for 2yr. 
Outcomes: Mortality. 

1. Depression was not associated with 
increased mortality. 

Almeida & Xiao (2007) 
Australia 
Case Control 
No Score 
TPS=NA 
NStart=1129 
NEnd=1129 

Intervention: Patient data from a 10yr period was 
analyzed. 
Outcomes: Mortality. 

1. On regression analysis, depression was not 
a significant predictor of mortality 
(HR=1.26, p=0.436).  

2. Only dementia (RR=1.78, p=0.011) and 
psychotic disorders (RR=2.03, p=0.005) 
significantly increased the risk for 
mortality. 

Reynolds et al. (2008) 
USA 
Cohort 
No Score 
TPS=NA 
NStart=7381 
NEnd=7381 

Intervention: Patients (stroke and non-stroke) 
were followed for 5yr. 
Outcomes: Total Life Expectancy (TLE); Active Life 
Expectancy (ALE).  

1. Depressive symptomatology was 
associated with significant reduction in TLE.  

2. Stroke was associated with significant 
reduction in TLE.  

3. In individuals with stroke, depressive 
symptomatology was not associated with 
further significant reductions in TLE.  

4. Depressive symptoms in addition to stroke 
was associated with significant reductions 
in ALE compared to individuals with stroke 
but no depressive symptoms.  

Ellis et al. (2010) 
USA  
Case Control 
No Score 

Intervention: Patient (stroke and non-stroke) data 
from a 8yr period was analyzed. 
Outcomes: Mortality. 

1. Individuals with both stroke and depression 
had the greatest risk for mortality after 
adjusting for sociodemographic variables 
and clinical comorbidities (HR=1.88), but 
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TPS=NA 
NStart=10025 
NEnd=10025 

the combination of each of these factors 
was not additive.  

Naess et al. (2010) 
Norway 
Cohort 
No Score 
TPS=Acute 
NStart=771 
NEnd=771 

Intervention: Patients were followed for 6mo. 
Outcomes: Mortality. 

1. Mortality was significantly and 
independently associated with the 
presence of depression (HR=4.4, p=0.002). 

 

Willey et al. (2010) 
USA 
Cohort 
No Score 
TPSRange=7-10d 
NStart=340 
NStart=340 

Intervention: Patients were evaluated every 6mo 
for 2yr and then every 1yr for 3yr. 
Outcomes: Mortality. 

1. At 7-10d post-stroke, 40.9% reported 
depressive symptoms. 

2. Depressed mood at baseline was not 
associated with mortality at follow-up.  

Kemper et al. (2011) 
Germany 
Case Control 
No Score 
TPSRange<1yr 
NStart=977 
NEnd=977 

Intervention: Patient data from a 1yr period was 
analyzed. 
Outcomes: Mortality. 

1. Mortality was not significantly associated 
with depression (OR=0.91, p=0.73). 

Ried et al. (2011) 
USA 
Case Control 
No Score 
TPSRange<1yr 
NStart=870 
NEnd=790 

Intervention: Patient data from a 1yr period was 
analyzed. 
Outcomes: Mortality. 

1. Depression was associated with a greater 
risk of mortality (HR=1.87). 

Hornsten et al. (2013) 
Sweden 
Case Control 
No Score 
TPS=NA 
NStart=452 
NEnd=452 

Intervention: Patient (stroke and non-stroke) data 
from a 5yr period was analyzed. 
Outcomes: Mortality. 

1. Having both stroke and depression was 
associated with increased mortality when 
compared to having only stroke (HR=1.90), 
only depression HR=1.59), or neither 
(HR=2.50). 

Naess et al. (2013) 
Norway 
Cohort 
No Score 
TPSMean=6yr 
NStart=190 
NEnd=190 

Population: Experimental Group (EG, N=158): 
Mean age=47.2±8.3yr; Gender: Males=87, 
Females=71. Control Group (CG, N=32): Mean 
age=51.2±6.6yr; Gender: Male=22, Females=10. 
Intervention: Patients with (EG) and without (CG) 
depression were followed for up to 12yr.  
Outcomes: Montgomery-Asberg Depression 
Rating Scale (MADRS); Mortality. 

1. MADRS score was significantly higher 
among deceased patients compared to 
living patients (p=0.004). 

2. MADRS score was significantly associated 
with mortality after adjusting for age and 
sex (p=0.006).  

Ayerbe et al.  (2014a) 
UK 
Case Control 
No Score 
TPSMean=3mo 

Population: Age range: <64yr=393, ≥65yr=708; 
Gender: Male=595, Female=506. 
Intervention: Patient data from a 5yr period was 
analyzed. 
Outcomes: Mortality. 

1. Mortality was significantly higher at 5yr for 
patients depressed at 3mo compared to 
non-depressed patients (p=0.0015). 

2. Depression at 3mo was associated with 
increased mortality (HR=1.27), at 5yr. 
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NStart=3240 
NEnd=1101 

3. Recovery from depression by 1yr did not 
alter these risks at 5yr. 

De Mello et al. (2016) 
Brazil 
Cohort 
No Score 
TPS=Acute 
NStart=191 
NEnd=159 

Population: Age range≥35yr; Gender: Males=115, 
Females=76. 
Intervention: Patients were recruited from 
hospital and assessed at admission, 1mo, and 1yr. 
Outcomes: Mortality. 

1. Depression at 1mo was significantly 
associated with increased risk of mortality 
at 1yr (HR=4.34, p=0.01), even when 
adjusting for baseline characteristics 
(aHR=4.60, p=0.01). 

Jiao et al. (2016) 
China 
Cohort 
No Score 
TPS=Acute 
NStart=417 
NEnd=355 

Population: Mean age=Unspecified; Gender: 
Males=205, Females=150. 
Intervention: Patients were recruited from 
hospital and assessed at admission, discharge, 1yr, 
and 2yr. 
Outcomes: Mortality. 

1. Depression was not significantly correlated 
with increased risk of mortality at 2yr (7.3% 
vs 6.2%; aHR=1.497, p=0.432).  

Jorgensen et al. (2016) 
Denmark 
Case Control 
No Score 
TPS=Acute 
NStart=157,243 
NEnd=82,911 

Population: Mean age=Unspecified; 
Gender=Unspecified. 
Intervention: Patient data from baseline 
(N=157,243), 3mo (N=135,417), 1yr (N=99,752), 
and 2yr (N=82,911) was analyzed. 
Outcomes: Mortality. 

1. Depression was significantly associated 
with increased risk of mortality at 2yr – for 
pre-stroke (aHR=1.27), recurrent 
(aHR=1.42), current (aHR=1.48), or new-
onset (aHR=1.89) depression. 

 

18.5 Prevention of Post-Stroke Depression 
 

18. 5.1 Antidepressants and the Prevention of Post -Stroke Depression  
 

Table 18.6.1 Antidepressants  for the Prevention of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Dam et al. (1996) 
Italy 
RCT 
PEDro=7 
TPSMean=3mo 
NStart=52 
NEnd=46 

Intervention: Patients were randomized to 
receive fluoxetine (20mg/d; N=16), maprotiline 
(150mg/d; N=14), or placebo (N=16) for 3mo. All 
groups received Bobath therapy 4-5hr/d, 5d/wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Hemispheric Stroke Scale (HSS); Barthel 
Index (BI). 

1. HDRS scores significantly decreased over 
time with fluoxetine and maprotiline 
(p<0.05), but not placebo. 

2. HSS and BI scores significantly improved in 
all groups over time (p<0.05). 

3. On HSS, there was no significant difference 
between groups over time. 

4. On BI, improvement was significantly 
greater with fluoxetine than maprotiline 
(p<0.05), but there were no significant 
differences with placebo. 

5. Rate of good outcome (HSS+BI) was 
significantly greater with fluoxetine than 
maprotiline or placebo (75% vs 36% vs 
38%, p<0.05). 

Palomäki et al. (1999) Intervention: Patients were randomized to 1. No significant difference between groups 

http://www.ebrsr.com/
https://www.ncbi.nlm.nih.gov/pubmed/26725125
https://www.ncbi.nlm.nih.gov/pubmed/27588080
https://www.ncbi.nlm.nih.gov/pubmed/27603000
http://www.ncbi.nlm.nih.gov/pubmed/8685930
http://www.ncbi.nlm.nih.gov/pubmed/10201422


18. Post-Stroke Depression and Mood Disorders  pg. 43 of 99 

www.ebrsr.com 

 

Finland 
RCT 
PEDro=8 
TPSRange<30d 
NStart=100 
NEnd=81 

receive either mianserin (60mg/d) or placebo for 
1yr. Outcomes were assessed before and after 
treatment. 
Outcomes: Major Depressive Disorder (MDD); 
Hamilton Depression Rating Scale (HDRS); Beck 
Depression Inventory (BDI); Clinical Global 
Impression (CGI); Barthel Index (BI); Rankin Scale 
(RS); Scandinavian Stroke Scale (SSS). 

was found on any of the outcome 
measures. 

Narushima et al. (2002) 
USA 
RCT 
PEDro=8 
TPSRange<6mo 
NStart=48 
NEnd=29 

Intervention: Patients were randomized to 
receive nortriptyline (25-100mg/d), fluoxetine (10-
40mg/d), or placebo for 3mo. Outcomes were 
assessed at baseline, 6mo, 9mo, 12mo, and 24mo. 
Outcomes: Depressive Disorder (DD); Hamilton 
Depression Rating Scale (HDRS). 

Depression: 
1. By 3mo, one case of DD developed in the 

nortriptyline group, three in the fluoxetine 
group, and five in the placebo condition.  

2. Intention-to-treat analysis found no 
significant difference in rate of DD between 
groups (p>0.05), but efficacy analysis found 
significantly lower rates in the active 
groups than the placebo group (p=0.036).  

3. At 9mo, the rate of DD was significantly 
higher in the active groups than placebo 
group (p=0.047). 

4. At 6mo, 12mo, and 24mo, there was no 
significant difference in rates of DD 
between groups (p>0.05). 

Depressive Symptoms: 
1. 0-3mo, efficacy analysis found significantly 

declining HDRS scores in the active groups 
compared to the placebo group (p=0.026). 

2. 3-9mo, there was a significantly greater 
increase in HDRS scores in the active 
groups compared to the placebo group 
according to intention-to-treat (p=0.028) 
and efficacy (p=0.046) analyses. 

3. Post-hoc analysis found a significant 
difference between placebo and 
nortriptyline (p=0.022) but not fluoxetine 
(p=0.09). 

4. At 12mo, and 24mo, there was no 
significant difference in HDRS scores 
between groups (p>0.05). 
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Rasmussen et al. (2003) 
Denmark 
RCT 
PEDro=7 
TPSMean=6wk 
NStart=137 
NEnd=67 

Intervention: Patients were randomized to 
receive either sertraline (50mg/d) or placebo for 
12mo. Outcomes were assessed before and after 
treatment. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS) 6 and 17; Geriatric Depression Scale (GDS) 

1. Sertraline has a significantly superior 
prophylactic efficacy compared to placebo 
(p<0.05).  

2. On HDRS-17 (>18), 8.2% of the sertraline 
group developed depressive symptoms 
compared to 22.8% of the placebo group at 
12mo; the difference was significant by 
21wk. 

3. On HDRS-6 (>8), 11.5% of the sertraline 
group developed depressive symptoms 
compared to 28.1% of the placebo group at 
12mo; the difference was significant by 
6wk. 

4. On GDS (>16), the rate of depressive 
symptoms was significantly lower in the 
sertraline group than the placebo group by 
20wk. 

Niedermaier et al. 
(2004) 
Germany  
RCT 
PEDro=5 
TPSMean=1d 
NStart=70 
NEnd=70 

Intervention: Patients were randomized to 
receive mirtazapine (30-45mg/d; N=35) or no 
medications (control; N=35).Outcomes were 
assessed on days 0, 7, 44, 90, 180, and 360. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS).  

1. 40% of patients in the control group 
developed depressive symptoms 
(HDRS≥15)  compared to 5.7% of the 
mirtazapine group (p<0.001).  

2. Of the 16 controls that developed 
depressive symptoms, 15 demonstrated 
remission after treatment with 
mirtazapine.  

Almeida et al. (2006) 
Australia  
RCT 
PEDro=9 
TPSRange<2wk 
NStart=111 
NEnd=111 

Intervention: Patients were randomized to 
receive either sertraline (50mg/d) or placebo 
(control) for 24wk. Outcomes were assessed at 
baseline, 24wk, and 52wk.  
Outcomes: Hospital Anxiety and Depression Scale 
(HADS-D). 

1. By 24wks, 21.6% of controls and 16.7% of 
the sertraline group had depressive 
symptoms (HADS≥8; OR=0.8, p=0.59).  

2. At 52 wks, 30% of controls and 22.7% of 
the sertraline group had depressive 
symptoms (p>0.05). 

3. Treatment with sertraline did not result in 
improvements compared to placebo in 
terms of cognition, disability, or mortality.  

Robinson et al. (2008b)  
USA  
RCT 
PEDro=7 
TPSRange<3mo 
NStart=176 
NEnd=134 

Intervention: Patients were randomized to 
receive escitalopram (5-10mg/d), problem-solving 
therapy (PST), or placebo for 12mo. PST involved 6 
treatment sessions over 3mo and 6 reinforcement 
sessions over 9mo. Outcomes were assessed at 
baseline, 3mo, 6mo, 9mo, and 12mo.  
Outcomes: Depressive Disorder (DD). 

1. Patients with a history of mood disorders 
were  more likely to develop depression 
than those without (OR=5.2, p<0.001).  

2. Adjusted for previous history of mood 
disorders, patients in the placebo group 
were more likely to develop depression 
than those receiving therapy with 
escitalopram (HR=4.5, p<0.001) or PST 
(HR=2.2, p<0.001).  

3. On intention-to-treat analysis, escitalopram 
was associated with a significantly reduced 
risk for depression (HR=2.2, p=0.007), but 
PST was not (HR=1.1, p=0.51). 

4. There were no statistical comparisons 
between escitalopram and PST.  

Chollet et al. (2011) 
France  

Intervention: Patients were randomized to 
receive either fluoxetine (20mg/d; experimental 

FMA: 
1. At 90d, the EG had significantly higher total 
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RCT 
PEDro=9 
TPSRange=5-10d 
NStart=118 
NEnd=113 

group, EG) or placebo (control group, CG) for 3mo. 
Both groups received usual rehabilitation care 
delivered by organized stroke teams. Outcomes 
were assessed at baseline, 30d, and 90d.  
Outcomes: Fugl-Meyer Assessment (FMA); 
Modified Rankin Scale (mRS); NIH Stroke Scale 
(NIHSS); Montgomery-Asberg Depression Rating 
Scale (MADRS). 

score (p=0.0006), upper limb score 
(p=0.001), and lower limb score (p=0.001) 
than the CG. 

2. Over 90d, the EG had significantly greater 
changes in total score (p=0.003), upper 
limb score (p=0.002), and lower limb score 
(p=0.01) than the CG. 

mRS: 
1. At 90d, frequency of favourable outcome 

(mRS=0-2) was significantly greater in the 
EG than the CG (26% vs 9%, p=0.015). 

NIHSS: 
1. At 90d, there was no significant difference 

between groups in total score (p=0.151), 
but motor score was significantly higher in 
the EG than CG (p=0.012). 

MADRS: 
1. At 90d, frequency of depression was 

significantly greater in the CG than the EG 
(29% vs 7%, p=0.002).  

2. Over 90d, there was a significant between-
group difference 6in mean change in 
depressive symptoms over 90d (p=0.032). 

Tsai et al. (2011) 
China 
RCT 
PEDro=8 
TPSRange<4wk 
NStart=92 
NEnd=56 
 

Intervention: Patients were randomized to 
receive either milnacipran (50-100mg/d; 
experimental group, EG) or placebo (control 
group, CG) for 12mo. Outcomes were assessed at 
3mo, 6mo, 9mo, and 12mo.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. Frequency of depressive symptoms was 
2.22% in the EG and 15.22% in the CG.  

2. There was a statistically significant benefit 
associated with milnacipran over placebo 
(p=0.048).  

Zhang et al. (2013) 
China 
RCT 
PEDro=7 
TPS=NA 
NStart=118 
NEnd=95 
 

Intervention: Patients were randomly allocated to 
receive duloxetine (30-90mg/d) or no medication 
(control) for 12wk. Outcomes were assessed at 2, 
4, 12, and 24wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); 36-Item Short-Form Health Study (SF-36); 
Activities of Daily Living Scale (ADLS); National 
Institute of Health Stroke Scale (NIHSS). 

1. Duloxetine significantly reduced the 
incidence of minor and major depression 
by 16% compared to control (p<0.05).  

1. Duloxetine was associated with significant 
improvements on SF-36, ADLS, and NIHSS 
compared to control (p<0.05). 

 

18. 5.2  Care Provision and the Prevention of Post -Stroke Depression  
 

Table 18.5.2 Impact of Care Provision Interventions on Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Lincoln et al. (2003a)  
UK 
RCT 

Intervention: Patients were randomized to 
receive either Stroke Family Support Organiser 
service (experimental group, EG) or standard care 

1. There were no significant differences 
between groups on GHQ-12, BI, EADL, or 
CSI.  
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PEDro=5 
TPSRange<4wk 
NStart=250 
NEnd=187 

(control group, CG) for up to 9mo. The service 
provided support and information to patients and 
carers, and liaised with hospital. Outcomes were 
assessed at 4mo and 9mo. 
Outcomes: General Health Questionnaire 12 
(GHQ-12); Barthel Index (BI); Caregiver Strain 
Index (CSI). 

2. The EG had better knowledge of stroke and 
was more satisfied with their care than the 
CG.  

Burton & Gibbon (2005) 
UK 
RCT 
PEDro=7 
TPS=NA 
NStart=176 
NEnd=126 

Intervention: Patients were randomly assigned to 
receive either extended stroke nurse follow-up 
(experimental group, EG; N=87) or usual care 
(control group, CG; N=89). EG received a visit from 
a stroke nurse within 2d of discharge to plan 
further follow-ups. CG received no further contact 
from the stroke nurse following discharge. 
Outcomes were assessed at 3mo and 12mo. 
Outcomes: Beck Depression Inventory (BDI); 
Barthel Index (BI); Nottingham Health Profile 
(NHP); Frenchay Activities Index (FAI); Caregiver 
Strain Index (CSI).  

1. EG was less likely to experience 
deterioration on the BI than CG at 12mo 
(p=0.049) .  

2. EG experienced greater improvement in 
NHP scores than CG at 12mo (p=0.039); 
NHP scores were significantly better in EG 
than CG at 12mo (p=0.012).  

3. At 3mo and 12mo, EG reported lower levels 
of emotional distress (p=0.01, p=0.037) and 
social isolation (p=0.045 and p=0.002) than 
CG. 

4. EG had significantly lower CSI scores than 
CG at 3mo (p=0.045) and significantly 
greater improvement on CSI at 12mo 
(p=0.045). 

5. There were no significant differences 
between groups on BDI or FAI. 

Claiborne (2006) 
USA  
RCT 
PEDro=5 
TPS=NA 
NStart=28 
NEnd=28 

Intervention: Patients were randomized to the 
experimental group (EG; N=16) or the control 
group (CG; N=12) for 3mo. EG received care 
coordination provided by a social worker 
consisting of a home visit 1-2wk after discharge 
from rehabilitation, followed by weekly 20-60min 
telephone appointments. CG received usual care. 
Outcomes were assessed at baseline and 3mo. 
Outcomes: Geriatric Depression Scale (GDS); 36-
Item Short-Form Health Survey (SF-36). 

1. Significantly greater improvements in the 
EG were reported for the GDS (p<0.001) 
and SF-36 mental component (p<0.001) 
when compared to the CG.  

2. There were no significant differences 
between groups on SF-36 physical 
component. 

Joubert et al.  
Australia  
RCT 
PEDro=4 
TPS=NA 
NStart=97 
NEnd=80 

Intervention: Patients were randomized to 
receive either integrated care (experimental 
group, EG; N=46) or usual care (control group, CG; 
N=51). Integrated care consisted of: visits with the 
GPs at 2wk, 3mo, 6mo, 9mo, and 1yr; ongoing 
consultations between GP and neurologist; 
telephone calls from study coordinator to patient 
before GP visits; telephone calls from study 
coordinator to GP regarding patient progress, 
medication changes, and medical management; 
ongoing progress tracking to ensure adherence to 
best-practice standards; and provisions to GP of 
options for review, testing, and treatment. 
Outcomes were assessed at baseline and 12mo. 
Outcomes: Patient Health Questionnaire 9 (PHQ-
9). 

1. At 12mo, 45% of the CG had depression 
compared to 20% of the EG (p=0.06).  
 

Joubert et al. (2008) Intervention: Patients were randomized to 1. At 12mo, 55% of the CG had depression 
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Australia 
RCT 
PEDro=4 
TPS=Acute 
NStart=233 
NEnd=186 

receive either integrated care (experimental 
group, EG; N=123) or usual care (control group, 
CG; N=110). Integrated care consisted of: visits 
with the GPs at 2wk, 3mo, 6mo, 9mo, and 1yr; 
ongoing consultations between GP and 
neurologist; telephone calls from study 
coordinator to patient before GP visits; telephone 
calls from study coordinator to GP regarding 
patient progress, medication changes, and 
medical management; ongoing progress tracking 
to ensure adherence to best-practice standards; 
and provisions to GP of options for review, testing, 
and treatment. Outcomes were assessed at 
baseline and 12mo. 
Outcomes: Patient Health Questionnaire 9 (PHQ-
9). 

compared to 33% of the EG (p=0.003). 
2. Patients in the EG had significantly fewer 

depressive symptoms on PHQ-9 compared 
to the CG (p=0.006). 

Watkins et al. (2007) 
UK  
RCT 
PEDro=7 
TPSRange=5-28d 
NStart=411 

Intervention: Patients were randomized to the 
experimental group (EG; N=207) or the control 
group (CG; N=204) for 3mo. EG received individual 
30-60min sessions of motivational interviewing 
conducted by the same therapist 4d/wk. 
Outcomes were assessed at baseline and 3mo.  
Outcomes: General Health Questionnaire 28 
(GHQ-28); Barthel Index (BI); Stroke Expectations 
Questionnaire (SEQ); Yale Self-Report Screening 
Tool. 

1. Based on GHQ-28, there was a significant 
benefit on mood associated with EG over 
CG at 3mo (OR=1.60, p=0.03).  

2. Based on the Yale, there was a significant 
protective effect for depression associated 
with EG over CG at 3mo (OR=1.65, p=0.03).  

3. EG was not associated with reduced risk for 
dependency or morality on BI.  

4. EG was not associated with improved 
beliefs or expectations on SEQ. 

Watkins et al. (2011) 
Follow-up  

Intervention: In a follow-up to Watkins et al. 
(2007), 125 patients assigned to the control group 
(CG) and 164 assigned to the experimental group 
(EG) were analyzed at 12mo on an intention-to-
treat basis. 
Outcomes: General Health Questionnaire 28 
(GHQ-28); Yale Self-Report Screening Tool. 

1. At 12mo, the significant benefit associated 
with EG over CG was maintained (GHQ-28; 
OR=1.66, p=0.02).  

2. The protective effect for depression 
associated with EG over CG was not 
present at 12mo (Yale; OR=1.1, p=0.80).  

Drummond et al. (2013) 
UK 
RCT 
PEDro=6 
TPS=NA 
NStart=93 
NEnd=86 
 

Population: Experimental Group (EG; N=47): 
Mean age=70.6±14.3yr; Gender: Males=26, 
Females=21. Control Group (CG; N=46): Mean 
age=73.7±15.1yr; Gender: Males=24, Females=22. 
Intervention: Patients were randomized to 
receive a pre-discharge home assessment visit by 
an OT (EG) or a pre-discharge hospital interview 
(CG). Outcomes were assessed at 1wk and 1mo. 
Outcomes: Stroke Aphasic Depression 
Questionnaire 10 (SADQ-10); General Health 
Questionnaire 28 (GHQ-28); Quality of Life (EQ-
5D); Nottingham Extended Activities of Daily 
Living Scale (NEADL); Barthel Index (BI); Caregiver 
Strain Index (CSI); Rivermead Mobility Index (RMI). 

1. SADQ-10 scores were significantly lower in 
the EG than the CG at 1wk (p=0.05) and 
1mo (p=0.37). 

2. SADQ-10 scores did not differ significantly 
between the EG and CG at 1mo post-
discharge (p=0.05). 

3. No significant differences were reported 
between groups on the EQ-5D, NEADL, BI, 
CSI, or RMI at 1wk or 1mo. 

Hackett et al. (2013) 
Australia 
RCT 
PEDro=7 

Population: Experimental Group (EG; N=100): 
Mean age=68+16yr; Gender: Male=52, 
Female=48. Control Group (CG; N=101): Mean 
age=72+14yr; Gender: Male=63, Female=38. 

1. HADS scores did not differ between groups 
for Depression (p=0.9357) or Anxiety 
(p=0.7408) when 3mo and 6mo mean 
scores were combined.  
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TPSExp=20.8+24.0d 
TPSCon=17.5+19.0d 
NStart=201 
NEnd=164 

Intervention: EG received personalized postcards 
wishing the patients well and inviting patients to 
contact the hospital, sent monthly for 5mo. CG did 
not receive additional contact. Outcomes were 
assessed at baseline, 3mo, and 6mo. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Patient Health Questionnaire 9 (PHQ-9); 
Australian Quality of Life (AQoL). 

2. PHQ-9 scores did not differ between groups 
(p=0.8082) when 3mo and 6mo mean 
scores were combined. 

1. AQoL scores did not differ between groups 
at 6mo (p=0.73). 

Rochette et al. (2013) 
Canada 
RCT 
PEDro=7 
TPSRange≤6mo 
NStart=186 
NEnd=139 

Population: Experimental Group (EG; N=92): 
Mean age=61.7±12.7yr; Gender: Males=57, 
Females=35. Control Group (CG; N=94): Mean 
age=63.2±12.4yr; Gender: Males=50, Females=44. 
Intervention: EG received a support intervention 
(WE CALL): 1x/wk telephone calls for the 2mo, 
2x/wk for 1mo, and 1x/mo for 3mo. CG (YOU 
CALL) were provided with the contact information 
of a healthcare professional and were asked to call 
when necessary. Outcomes were assessed at 
baseline, 6mo, and 1yr. 
Outcomes: Beck Depression Inventory II (BDI-II); 
Assessment of Life Habits (LIFE-H); EuroQOL-5D 
(EQ-5D); Quality of Life Index (QOLI). 

1. At 6mo, both groups experienced 
significant improvements from baseline on 
BDI-II (p<0.001), LIFE-H (p<0.001), 
EuroQOL-5D (p<0.001), and QOLI 
(p=0.005). 

2. There were no significant differences 
between groups on BDI-II (p=0.27), LIFE-H 
(p=0.61), EuroQOL-5D (p=0.27), or QOLI 
(p=0.57) at 6mo. 

3. At 1yr, the only significant change from 
6mo for both groups was in the social 
domains of the LIFE-H (p<0.05); there were 
no significant differences between groups. 

Ostwald et al. (2014) 
USA 
RCT 
PEDro=5 
TPSRange≤12mo 
NStart=159 
NEnd=134 

Population: Experimental Group (EG; N=80): 
Mean age=66.98+9.04yr; Gender: Male=55, 
Female=25. Control Group (CG; N=79): Mean 
age=65.75+9.26yr; Gender: Male=64, Female=15. 
Intervention: EG received home visits from nurses 
and therapists (70min, 16x/6mo). Both groups 
received mailed letters with information on 
stroke, resources, and advice (1x/mo, 6mo). 
Outcomes were assessed at baseline, 3mo, 6mo, 
9mo, and 12mo. 
Outcomes: Geriatric Depression Scale (GDS); 
Perceived Stress Scale (PSS); 36-Item Short Form 
Health Survey (SF-36); Stroke Impact Scale (SIS); 
Functional Independence Measure (FIM). 

1. GDS and PSS scores did not differ 
significantly between groups at any time 
point, but both groups experienced 
reductions over time. 

2. SF-36 improved significantly from baseline 
to 6mo in both groups (p=0.03), but was 
greater in the EG; there were no significant 
improvements from 6mo to 12mo. 

3. SIS scores did not differ significantly 
between groups, but both groups 
experienced improvements over time. 

4. FIM Cognitive improved significantly from 
baseline to 6mo in both groups (p=0.03), 
but was greater in the EG; there were no 
significant improvements from 6mo to 
12mo. 
 

Aaron et al. (2016) 
USA 
Cohort 
No Score 
TPS=Chronic 
NStart=175 
NEnd=175 

Population: Mean Age=64±1.3yr; Gender: 
Males=84, Females=91. 
Interventions: Patients from the community were 
assessed regarding adherence to physical activity 
guidelines. 
Outcomes: Patient Health Questionnaire (PHQ-9); 
Physical Activity (PA) via Global Physical Activity 
Questionnaire (GPAQ). 

1. Depression was diagnosed in 70 patients 
(40%): 31 had mild (PHQ-9=5-9) and 39 had 
major (PHQ-9≥10). 

2. Meeting moderate PA guidelines was 
associated with reduced odds of major 
depression (aOR=0.11, p=0.0003) and total 
depression (aOR=0.26, p<0.0001). 

3. Meeting vigorous PA guidelines was 
associated with reduced odds of mild 
depression (aOR=0.09, p=0.04). 

4. Low-level adherence to PA guidelines was 
associated with increased odds of mild 
depression (aOR=9.34, p=0.01), major 
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depression (aOR=15.46, p=0.0006), and 
total depression (aOR=12.88, p=0.005). 

 

18. 5.3 .1  Omega-3 Oil and the Prevention of Post -Stroke Depression  
 
Table 18.5.3.1 Impact of Omega-3 Oil Supplementation on Post-Stroke Mood  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Poppit et al. (2009) 
Australia 
RCT 
PEDro=9 
TPSExp=1.18yr 
TPSCon=0.90yr 
NStart=102 
NEnd=95 

Intervention: Patients were randomly assigned to 
receive either fish oil capsules (3d/d) or placebo for a 
period of 12wk. Outcomes were assessed at baseline 
and 12wk.  
Outcomes: General Health Questionnaire 28 (GHQ-
28); 36-Item Short-Form Health Survey (SF-36). 

1. There was a significant difference 
between groups reported for the total 
score of the GHQ-28 (p=0.04), which 
was attributable to a greater decrease in 
scores for the placebo. 

2. There was no significant between-group 
difference on the depression subscale of 
the GHQ-28 (p=0.20).  

3. There were no significant between-
group differences on the physical 
(p=0.08) or mental (p=0.26) components 
of the SF-36. 

 

18. 5.3.2 B-Vitamins  and the Prevention of Post -Stroke Depression  
 

Table 18.5.3.2 Impact of B-Vitamin Supplementation on Post-Stroke Mood 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Almeida et al. (2010) 
Australia 
RCT 
PEDro=10 
TPSMean=7mo 
NStart=563 
NEnd=273 
 

Intervention: Patients were randomly allocated to 
treatment (experimental group, EG) with folic acid 
(2.0mg/d), vitamin B6 (25mg/d), and vitamin B12 
(0.5mg/d) or placebo (control group, CG). 
Outcomes were assessed every 6mo following 
baseline. 
Outcomes: Mini-International Neuropsychiatric 
Interview. 

1. Mean length of follow-up was 6.9yr in the 
CG and 7.3yr in the EG. Compliance was 
approximately 80% in both groups.  

2. During the trial, more episodes of major 
depression occurred within the CG than the 
EG (23.3% vs. 18.4%; HR=0.48, 95%CI 
00.31-0.76).  

3. At the final assessment, there were no 
significant between-group differences in 
prevalence of major depression (OR=0.72, 
95%CI 0.37-1.39), minor depression 
(OR=0.55, 95%CI 0.22-1.35), or either 
(OR=0.62, 95%CI 0.35-1.09).  

4. On logistic regression (adjusted for age, 
gender, handicap, antidepressant use, 
stroke recurrence, and cognitive 
impairment), there was a significantly 
reduced risk for major or minor depression 
associated with EG using per protocol 

http://www.ebrsr.com/
http://www.ncbi.nlm.nih.gov/pubmed/19745175
http://www.ncbi.nlm.nih.gov/pubmed/20976769


18. Post-Stroke Depression and Mood Disorders  pg. 50 of 99 

www.ebrsr.com 

 

analysis (OR=0.48, 95%CI 0.25-0.91) but not 
intention-to-treat analysis (OR=0.58, 95%CI 
0.31-1.09). 

 

18.6 Pharmacologic Treatment of Post -Stroke Depression 
 

18. 6.1 Heterocyclic Antidepressants  
 
Table 18.6.1 Heterocyclic Antidepressants in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Lipsey et al. (1984) 
USA 
RCT 
PEDro=8 
TPS=NA 
NStart=39 
NEnd=26 

Intervention: Patients were randomized to 
receive nortriptyline (20-100mg/d) or placebo for 
6wk.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Zung Self-Rating Depression Scale (ZDS); 
Present State Examination (PSE); Overall 
Depression Scores (ODS). 

1. Patients who received nortriptyline showed 
significantly greater improvement on the 
HDRS and ZDS, but not on the PSE, than 
those who received placebo. 

2. ODS scores favoured the nortriptyline over 
placebo as well. 

Lauritzen et al. (1994) 
Denmark 
RCT 
PEDro=7 
TPS=NA 
NStart=20 
NEnd=13 
 
 

Intervention: Patients were randomized to 
receive mianserin (10-30mg/d) with imipramine 
(25-75mg, 2x/d) or desipramine (25-75mg, 2x/d) 
for 6wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Bech-Rafaelsen Melancholia Scale (MES). 

1. On HDRS, both groups showed improvement 
over time. The improvement was greater in 
the imipramine group, but was not 
significant. 

2. On MES, both groups showed improvement 
over time. The improvement was significantly 
greater in the imipramine group for both 
intention-to-treat (p<0.05) and per protocol 
(p<0.01) analyses. 
 

Gonzalez-Torrescillas et 
al. (1995) 
Spain 
RCT 
PEDro=7 
TPSRange<4wk 
NStart=130 
NEnd=125 

Intervention: Patients with depression (N=48) 
were randomized to receive fluoxetine (20mg/d; 
N=26), nortriptyline (25-75mg/d; N=11), or no 
medication (N=11) for 6wk. Patients without 
depression (N=82) received no medication and 
served as a comparison group. Outcomes were 
assessed weekly from start to end of treatment. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Montgomery-Asberg Depression Rating 
Scale (MADRS); Beck Depression Inventory (BDI); 
Barthel Index (BI); Karnofsky Performance Status 
Scale (KPS); Orgogozo Scale (OS); Mini Mental 
State Exam (MMSE). 

1. Depression: Both treated groups showed 
significantly greater improvement than non-
treated patients on HDRS (F=9.12, p<0.001), 
MADRS (F=14.42, p<0.001), and BDI (F=7.23, 
p<0.001). 

2. Function: Both treated groups showed 
significantly greater improvement than non-
treated patients on BI (F=3.92, p=0.004) and 
KPS (F=8.69, p<0.001),  

3. Cognition: Both treated groups showed 
significantly greater improvement than non-
treated patients on OS (F=6.58, p=0.005) and 
MMSE (F=2.58, p=0.036), regardless of 
affected hemisphere. 

4. There was no significant difference between 
treated groups over time on any outcome. 

Raffaele et al. (1996) 
Italy 
RCT 

Intervention: Patients were randomized to 
receive trazodone (300mg/d) or placebo for 45d. 
Outcomes: Zung Depression Scale (ZDS); Barthel 

1. On ZDS, patients showed significant 
improvement over time with trazodone 
(p=0.004) but not placebo (p>0.05). 

http://www.ebrsr.com/
http://www.ncbi.nlm.nih.gov/pubmed/6141377
http://www.ncbi.nlm.nih.gov/pubmed/7846193
http://www.ncbi.nlm.nih.gov/pubmed/8833278
http://www.ncbi.nlm.nih.gov/pubmed/8833278
https://www.ncbi.nlm.nih.gov/pubmed/?term=rafaelle+AND+1996+AND+tazodone


18. Post-Stroke Depression and Mood Disorders  pg. 51 of 99 

www.ebrsr.com 

 

PEDro=5 
TPSMean=30d 
NStart=22 
NEnd=22 

Index (BI).  2. On BI, patients showed significant 
improvement over time with trazodone 
(p=0.0001) but not placebo (p>0.05). 

Miyai & Reding (1998) 
USA 
RCT 
PEDro=6 
TPSMean=40d 
NStart=24 
NEnd=18 

Intervention: Patients were randomized to 
receive desipramine (N=13; 50-100mg/d), 
trazodone (N=6; 50-100mg/d), or fluoxetine (N=5; 
10-20mg/d) for 4wk. Outcomes were assessed at 
baseline, 2wk, and 4wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Functional Independence Measure (FIM); 
Fugl-Meyer Assessment (FMA). 

1. On HDRS, there were significant time effects 
at 2wk and 4wk, but no significant group 
effects or group x time interactions.  

2. On FIM, there were significant time effects 
and group x time interactions at 2wk and 
4wk, but no significant group effects.  

3. FIM score improvement was significantly 
greater with trazodone and fluoxetine than 
with desipramine at 2wk and 4wk (p<0.02). 

4. On FMA, there were significant time effects 
at 2wk and 4wk, but no significant group 
effects or group x time interactions.  

Robinson et al. (2000) 
USA 
RCT 
PEDro=8 
TPS=NA 
NStart=104 
NEnd=81 

Intervention: Patients were randomly assigned to 
fluoxetine (10-40mg/d), nortriptyline (25-
100mg/d), or placebo. Patients received 12wk of 
active treatments and crossed over for 12wk of 
placebo. Outcomes were assessed before and 
after each treatment. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Functional Independence Measure (FIM); 
Johns Hopkins Functioning Inventory (JHFI); Mini 
Mental State Exam (MMSE); Social Functioning 
Exam (SFE). 

Depressed Patients (NStart=56, NEnd=40): 
1. A significant time-by-treatment interaction 

was found for HDRS depression scores 
(F=3.45, p=0.004), even when adjusting for 
baseline scores (F=3.24, p=0.01).  

2. At 12wk, the nortriptyline group showed 
significantly greater improvement on the 
HDRS depression scores than the other 
groups, even when adjusting for baseline 
scores (p<0.05). 

3. A significant between-group difference was 
found for HDRS depression score trajectory 
(χ2=8.00, p<0.02), with a more consistent 
improvement for nortriptyline. 

4. On HDRS anxiety, there was a significant 
time-by-treatment interaction (F=2.14, 
p=0.04), but no post-hoc differences. 

5. On FIM, there was a significant time-by-
treatment interaction (F=2.42, p=0.02), with 
significantly greater improvement with 
nortriptyline (p<0.05). 

6. On JHFI, there was a significant time effect 
for all treatments (F=11.80, p=0.0001), but 
no significant time-by-treatment interactions. 

7. There were no significant effects of 
treatment or time on MMSE or SFE. 

8. There was a significantly greater dropout rate 
with fluoxetine than nortriptyline and 
placebo (χ2=4.10, p=0.04). 

Non-Depressed Patients (NStart=48, NEnd=41): 
1. A significant time effect was found on FIM 

(F=6.30, p=0.0001) and JHFI (F=3.80, 
p=0.006) for all treatments, but no significant 
time-by-treatment interactions. 

2. There were no significant effects of 
treatment or time on HDRS, MMSE, or SFE. 

http://www.ebrsr.com/
http://nnr.sagepub.com/content/12/1/5.short
http://www.ncbi.nlm.nih.gov/pubmed/10698809


18. Post-Stroke Depression and Mood Disorders  pg. 52 of 99 

www.ebrsr.com 

 

 

18. 6.2 Selective Serotonin Reuptake Inhibitors (SSRIs)  
 
Table 18.6.2 Selective Serotonin Reuptake Inhibitors in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Andersen et al. (1994) 
Denmark 
RCT 
PEDro=8 
TPSRange=2-52wk 
NStart=66 
NEnd=59 

Intervention: Patients were randomized to 
receive either citalopram (10-20mg/d) or  placebo 
for 6wk. Outcomes were assessed at baseline, 
1wk, 3wk, and 6wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Bech-Rafaelsen Melancholia Scale (MES). 

1. Significant improvements were noted on 
the HDRS and MES with citalopram when 
compared to placebo at 3wk and 6wk 
(p<0.05). 

Gonzalez-Torrescillas et 
al. (1995) 
Spain 
RCT 
PEDro=7 
TPSRange<4wk 
NStart=130 
NEnd=125 

Intervention: Patients with depression (N=48) 
were randomized to receive fluoxetine (20mg/d; 
N=26), nortriptyline (25-75mg/d; N=11), or no 
medication (N=11) for 6wk. Patients without 
depression (N=82) received no medication and 
served as a comparison group. Outcomes were 
assessed weekly from start to end of treatment. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Montgomery-Asberg Depression Rating 
Scale (MADRS); Beck Depression Inventory (BDI); 
Barthel Index (BI); Karnofsky Performance Status 
Scale (KPS); Orgogozo Scale (OS); Mini Mental 
State Exam (MMSE). 

1. Depression: Both treated groups showed 
significantly greater improvement than 
non-treated patients on HDRS (F=9.12, 
p<0.001), MADRS (F=14.42, p<0.001), and 
BDI (F=7.23, p<0.001). 

2. Function: Both treated groups showed 
significantly greater improvement than 
non-treated patients on BI (F=3.92, 
p=0.004) and KPS (F=8.69, p<0.001),  

3. Cognition: Both treated groups showed 
significantly greater improvement than 
non-treated patients on OS (F=6.58, 
p=0.005) and MMSE (F=2.58, p=0.036), 
regardless of affected hemisphere. 

4. There was no significant difference 
between treated groups over time on any 
outcome. 

Miyai & Reding (1998) 
USA 
RCT 
PEDro=6 
TPSMean=40d 
NStart=24 
NEnd=18 

Intervention: Patients were randomized to 
receive desipramine (N=13; 50-100mg/d), 
trazodone (N=6; 50-100mg/d), or fluoxetine (N=5; 
10-20mg/d) for 4wk. Outcomes were assessed at 
baseline, 2wk, and 4wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Functional Independence Measure (FIM); 
Fugl-Meyer Assessment (FMA). 

1. On HDRS, there were significant time 
effects at 2wk and 4wk, but no significant 
group effects or group x time interactions.  

2. On FIM, there were significant time effects 
and group x time interactions at 2wk and 
4wk, but no significant group effects.  

3. FIM score improvement was significantly 
greater with trazodone and fluoxetine than 
with desipramine at 2wk and 4wk (p<0.02). 

4. On FMA, there were significant time effects 
at 2wk and 4wk, but no significant group 
effects or group x time interactions.  

Robinson et al. (2000) 
USA 
RCT 
PEDro=8 
TPS=NA 
NStart=104 

Intervention: Patients were randomly assigned to 
fluoxetine (10-40mg/d), nortriptyline (25-
100mg/d), or placebo. Patients received 12wk of 
active treatments and crossed over for 12wk of 
placebo. Outcomes were assessed before and 
after each treatment. 

Depressed Patients (NStart=56, NEnd=40): 
1. On HDRS depression, there was a 

significant time-by-treatment interaction 
(F=3.45, p=0.004), even when adjusting for 
baseline scores (F=3.24, p=0.01), with 
significantly greater improvement with 
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NEnd=81 Outcomes: Hamilton Depression Rating Scale 
(HDRS); Functional Independence Measure (FIM); 
Johns Hopkins Functioning Inventory (JHFI); Mini 
Mental State Exam (MMSE); Social Functioning 
Exam (SFE). 

nortriptyline (p<0.05). 
2. On HDRS anxiety, there was a significant 

time-by-treatment interaction (F=2.14, 
p=0.04), but no post-hoc differences. 

3. On FIM, there was a significant time-by-
treatment interaction (F=2.42, p=0.02), 
with significantly greater improvement 
with nortriptyline (p<0.05). 

4. On JHFI, there was a significant time effect 
for all treatments (F=11.80, p=0.0001), but 
no significant time-by-treatment 
interactions. 

5. There were no significant effects of 
treatment or time on MMSE or SFE. 

6. There was a significantly greater dropout 
rate with fluoxetine than nortriptyline and 
placebo (χ2=4.10, p=0.04). 

Non-Depressed Patients (NStart=48, NEnd=41): 
1. A significant time effect was found on FIM 

(F=6.30, p=0.0001) and JHFI (F=3.80, 
p=0.006) for all treatments, but no 
significant time-by-treatment interactions. 

2. There were no significant effects of 
treatment or time on HDRS, MMSE, or SFE. 

Wiart et al. (2000) 
France 
RCT 
PEDro=8 
TPSExp=47.1±21.6d 
TPSCon=47.7±19.9d 
NStart=31 
NEnd=29 

Intervention: Patients were randomized to 
receive fluoxetine (20mg/d) or placebo treatment 
for 6wk. Outcomes were assessed at baseline, 
2wk, 4wk, and 6wk.  
Outcomes: Montgomery-Asberg Depression 
Rating Scale (MADRS); Functional Independence 
Measure (FIM); Mini Mental State Exam (MMSE); 
Motricity Index (MI). 

1. Significant improvement was noted on the 
MADRS with fluoxetine when compared to 
placebo at 6wk (p<0.05). 

2. There was no significant difference 
between groups on FIM, MMSE, or MI over 
time. 

Fruehwald et al. (2003) 
Austria 
RCT 
PEDro=9 
TPSRange<2wk 
NStart=54 
NEnd=40 

Intervention: Patients were randomized to 
receive fluoxetine (20mg/d) or placebo for 3mo. 
Outcomes were assessed at baseline, 1mo, 3mo, 
and 18mo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Beck Depression Inventory (BDI); 
Scandinavian Stroke Scale (SSS). 

1. At 18mo, the fluoxetine group had 
significantly lower scores and significantly 
greater improvement on the HDRS and BDI 
than the placebo group (p<0.05). 

2. SSS scores improved in both groups over 
time, but there were no significant 
between-group differences. 

Murray et al. (2005) 
Sweden 
RCT 
PEDro=9 
TPSMean=128±97d 
NStart=123 
NEnd=106 

Intervention: Patients were randomized to 
receive sertraline (50-100mg/d; experimental 
group, EG) or placebo (control group, CG) for 
26wk. Outcomes were assessed at baseline, 6wk, 
and 26wk. 
Outcomes: Montgomery Asberg Depression 
Rating Scale (MADRS); Emotional Distress Scale 
(EDS); Quality of Life (QOL). 

1. Both groups demonstrated significant 
improvements over time on all outcomes.  

2. There were no significant between-group 
differences on MADRS, whether patients 
were diagnosed with major or minor 
depression.  

3. There were significant differences between 
groups on EDS at 6wk, favouring treatment 
(p<0.05). 

4. There were significant differences between 
groups for QOL at 26wk, favouring 
treatment (p<0.05). 
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Choi-Kwon et al. (2006) 
Korea 
RCT 
PEDro=7 
TPSMean=14mo 
NStart=152 
NEnd=125 

Intervention: Patients were randomly assigned to 
receive fluoxetine (20mg/d; experimental group, 
EG) or placebo (control group, CG) for 3mo. 
Outcomes were assessed at baseline, 1mo, 3mo, 
and 6mo. 
Outcomes: Beck Depression Inventory (BDI); 
Visual Analogue Scale (VAS) for Emotional 
Incontinence (EI) and Anger Proneness (AP). 

1. On the BDI, there were no significant 
differences between groups over time. 

2. On the VAS EI laughing, there were no 
significant differences between groups 
over time. 

3. On the VAS EI crying, there was 
significantly greater improvement in the EG 
than the CG at 1mo, 3mo, and 6mo 
(p<0.01). 

4. On the VAS AP, there was significantly 
greater improvement in the EG than the CG 
at 1mo and 3mo (p<0.01), but not at 6mo. 

 

Bilge et al. (2008) 
Turkey 
PCT 
No Score 
TPS<15d 
NStart=40 
NEnd=39 

Intervention: Patients were recruited upon 
admission. Those who were later diagnosed with 
depression (N=11) received citalopram (20mg/d) 
for 6mo. Those who were non-depressed (N=29) 
received no medication. Outcomes were assessed 
at baseline, diagnosis, 3mo, and 6mo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Barthel Index (BI); Rankin Scale (RS); 
Scandinavian Stroke Scale (SSS). 

1. HDRS scores were similar between groups 
at baseline, significantly lower in the 
depressed group at diagnosis and 3mo 
(p<0.01), and similar at 6mo. 

2. The same between-group pattern was 
observed on the BI, RS, and SSS.  

 
18.6.2.1 Adjunctive Light Therapy 
 

Table 18.6.2.1 Adjunctive Light Therapy in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Sondergaard et al.  
(2006) 
Denmark  
RCT 
PEDro=5 
TPS=Acute 
NStart=63 
NEnd=63 

Intervention: Patients were randomized to receive 
citalopram (20mg/d) with high or moderate light 
therapy for 4wk. Intensity was manipulated via 
distance from the light source: high was 10,000 lux 
(30cm) and moderate was 4,000 lux (60cm). Light 
therapy was conducted every morning for 30min 
over 2wk. Outcomes were assessed at baseline, 
2wk, and 4wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Bech-Rafaelsen Melancholia Scale (MES). 

1. At 2wk, both groups experienced 
reductions on HDRS-6, but there were no 
significant between-group differences.  

2. At 4wk, there was a statistically significant 
reduction on HDRS-6 in favour of high 
intensity light therapy over moderate 
intensity (p<0.05). 

3. There were no significant differences 
between groups over time on HDRS-17 or 
MES. 

4. There were no significant side effects 
reported and no patients withdrew due to 
side effects.  

 

18. 6.3 Noradrenaline Reuptake I nhibitors (NRI)  
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Table 18.6.3 Reboxetine in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Rampello et al. (2005) 
Italy  
RCT 
PEDro=8  
TPS=Chronic 
NStart=31 
NEnd=31 

Intervention: Patients were randomly allocated to 
experimental group (EG; N=16) or control group 
(CG; N=15) for 16wk. EG received reboxetine 
(4mg, 2x/d) and CG received placebo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Beck Depression Inventory (BDI). 

1. EG experienced significant improvement 
from baseline to 4, 8, and 16wk on both 
HDRS and BDI (p<0.01).  

2. There was no significant change on HDRS 
or BDI at any time point for CG.  

3. At each time point, EG had significant 
improvement on HDRS and BDI when 
compared to CG (p<0.01).  

4. Commonly reported side effects associated 
with reboxetine treatment were oral 
dryness, constipation, and hyper-
perspiration.  

 

18. 6.4 Serotonin and Noradrenaline Reuptake Inhibitors (SNRIs)  
 

Table 18.6.4 Venlafaxine and Duloxetine in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Dahmen et al. (1999) 
Germany 
Pre-Post 
No Score 
TPSRange<2wk 
NStart=12 
NEnd=12 

Intervention: Patients were treated with 
venlafaxine (150mg/d) for 5wk. Outcomes were 
assessed at baseline, 2wk, and 5wk.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Montgomery-Asberg Depression Rating 
Scale (MADRS). 

1. There was a positive treatment response 
recorded in 83% of patients (≥50% 
reduction on HDRS/MADRS). 

2. There was a significant reduction in HDRS 
and MADRS mean scores at 2wk and 5wk. 

3. Treatment was well tolerated and not 
discontinued in any patient.  

4. There were no cardiovascular or hepatic 
disturbances recorded. 

Kucukalic et al. (2007) 
Bosnia & Herzegovina  
Pre-Post 
No Score  
TPSRange<3mo 
NStart=30 
NStart=30 

Intervention: Patients were treated with 
venlafaxine for 3mo. Outcomes were assessed at 
baseline, 1mo, and 3mo.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Clinical Global Impression (CGI). 

1. There were significant reductions in HDRS 
scores at 1mo and 3mo (p<0.001).  

2. At 1mo, there was notable improvement 
on CGI in 80% of patients.  

3. At 3mo, there was a clinical response 
(≥50% reduction) in 53.3% of patients and 
remission of depression in 26.6%.  

4. Two patients reported mild and transient 
side effects (increased blood pressure).  

 

18. 6.5  Psychostimulants  
 

Table 18.6.5 Psychostimulants in the Treatment of Post-Stroke Depression 

Author, Year Methods Outcomes 
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Country 
PEDro Score 

Time Post Stroke 
Sample Size 

Lingam et al. (1988) 
USA 
Case Series 
No Score  
TPS=NA 
NStart=25 
NEnd=25 

Intervention: Patients with depression were 
treated with methylphenidate. 
Outcomes: Depression (via DSM-III). 

1. 52% of patients recovered completely from 
depression.  

2. Responders did not differ significantly from the 
non-responders on demographic or stroke 
characteristics.  

3. Patients improved within 48hr, with only three 
patients experiencing side effects. 

Masand et al. (1991) 
USA 
No Score  
Case Control 
TPS=NA 
NStart=17 
NEnd=17 

Intervention: Patients with depression were 
treated with either dextroamphetamine or 
methylphenidate. 
Outcomes: Depression (via DSM-III). 

1. 82% of patients showed improvement after 
treatment, and 47% showed complete or near 
remission of symptoms.  

2. Complete or near remission of symptoms was 
(Masand et al., 1991)seen in 55% of those on 
dextroamphetamine and 33% of those on 
methylphenidate. 

3. There were no significant differences between 
the two psychostimulants in reduction of 
depressive symptoms.  

4. Patients improved within 48hr, with only three 
patients experiencing side effects. 

Johnson et al. (1992) 
USA 
Case Series 
No Score  
TPS=NA 
NStart=10 
NEnd=10 

Intervention: Patients with depression received 
methylphenidate (5-30mg/d), ranging from 5d 
to 1mo. 
Outcomes: Depression (via DSM-III). 

1. 70% of patients showed clinical improvement 
after treatment.  

Lazarus et al. (1992) 
USA 
Pre-Post 
No Score  
TPS=NA 
NStart=10 
NEnd=10 

Intervention: Patients with depression received 
methylphenidate (5-40mg/d) for 3wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. 80% of the patients showed either a full (≥50% 
decrease) or partial (≥25% decrease) response 
on HDRS.  

2. Six significant side effects were reported, but 
no patient was discharged from the study. 

Lazarus et al. (1994) 
USA 
Case Control 
No Score  
TPS=NA 
NStart=58 
NEnd=58 

Intervention: Patients with depression received 
either methylphenidate (N=28) or nortripyline 
(N=30). 
Outcomes: Depression (via DSM-III). 

1. 53% of the methylphenidate group 
experienced complete remission, compared to 
43% of the nortripyline group; the difference 
was not significant.  

2. The speed of response was better in the 
methylphenidate group.  

3. There was no difference between groups in 
adverse effects.  

Grade et al. (1998) 
USA 
RCT 
PEDro=7 
TPS=NA 
NStart=21 

Intervention: Patients with depression were 
randomized to receive methylphenidate 
(30mg/d) or placebo until discharge. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Zung Self-Rating Depression Scale (ZDS); 
Functional Independence Measure (FIM); Fugl-

1. Patients on methylphenidate scored lower on 
HDRS (F=5.714, p=0.028) and the ZDS (F=4.206, 
p=0.055) than those on placebo, but the latter 
was not significant. 

2. Patients on methylphenidate scored higher on 
FIM Motor (F=5.374, p=0.032) and FMA 
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NEnd=19 
 

Meyer Assessment (FMA). (F=4.060, p=0.075) than those on placebo, but 
the latter was not significant.  

 

18. 6.6  GABA Receptor Modulators  
 

Table 18.6.6 Nefiracetam in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Robinson et al. (2008a)  
USA 
RCT 
PEDro=8 
TPS=NA 
NStart=159 
NEnd=159 

Intervention: Patients were randomly assigned to 
receive lower-dose nefiracetam (600mg; N=55), 
higher-dose nefiracetam (900mg; N=48) or 
placebo for 12wk. Outcomes were assessed at 
baseline, 4wk, 9wk, and 12wk.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. There was no significant time x treatment 
effect of 600mg or 900mg nefiracetam when 
compared with placebo.  

2. There were no significant effects identified 
on an item-by-item analysis of the HDRS.  

3. Post hoc analysis identified a significant 
effect of treatment among the most severely 
depressed quintile of patients treated with 
900mg nefiracetam compared with placebo 
(p=0.05).  

Starkstein et al. (2016) 
Australia 
RCT 
PEDro=8 
TPSMean=8wk 
NStart=13 
NEnd=8 

Population: Experimental Group (EG; N=6): Mean 
Age=71.9±7.6yr; Gender: Males=5, Females=1. 
Control Group (CG; N=7): Mean Age=65.4±10.3yr; 
Gender: Males=5, Females=2. 
Intervention: Patients were randomized to 
receive nefiracetam (450mg; EG) or placebo (CG) 
2x/d for 12wk. Outcomes were assessed at 
baseline, 4wk, 8wk, and 12wk. 
Outcomes: Patient Health Questionnaire (PHQ-9); 
Apathy Scale (AS). 

1. At baseline, EG and CG had similar mean 
scores on PHQ-9 (9.3±4.8 vs 7.9±4.9, p=0.60) 
and AS (20.5±5.2 vs 23.0±5.4, p=0.42). 

2. Over 12wk, there were no significant 
differences between EG and CG in changes 
on PHQ-9 (MD=­0.6, p=0.88) or AS (MD=1.2, 
p=0.43). 

 

18. 6.7 Monoamine Oxidase Inhibitors  
 
Table 18.6.7 Selegiline in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Bartolo et al. (2015)  
Italy 
RCT 
PEDro=5 
TPSExp=12d 
TPSCon=11d 
NStart=47 
NEnd=44 
 
 

Population: Experimental Group (EG; N=23): 
Median Age=67yr (55-75); Gender: Males=10, 
Females=13. Control Group (CG; N=24): Median 
Age=64.5yr (60.2-69.7); Gender: Males=11, 
Females=13. 
Intervention: Patients were randomized to the 
receive selegiline (10mg qd, EG) or placebo (CG) 
for 6wk. All patients received standard 
rehabilitation care consisting of physical and 
occupational therapy. Outcomes were assessed at 
baseline, 2wk, and 6wk.  

1. There was no significant difference between 
groups over time on HDRS. 
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Outcomes: Hamilton Depression Rating Scale 
(HDRS).  

 

18. 6.8  Melatonin Agonist  
 

Table 18.6.8 Valdoxan in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Bogolepova et al. (2011) 
Russia 
Pre-Post  
No Score 
TPS=NA 
NStart=40 
NEnd=40 

Intervention: Patients received valdoxan (25mg/d) 
for 3mo.  Outcomes were assessed at baseline, 14, 
30, 60, and 90d of treatment. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Hospital Anxiety and Depression Scale 
(HADS). 

1. Significant improvement in depressive 
symptoms were seen on the HDRS and 
HADS by 2wk and continued to show 
improvement throughout follow-up 
(p<0.05).   

2. The HADS also found significant 
improvement in anxiety symptoms post 
treatment (p<0.05). 

 

18. 6.9  Statins 
 

Table 18.6.9 Statins in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Kim et al. (2014) 
Korea 
Cohort 
No Score 
TPSMean=12.3+3.0d 
NStart=423 
NEnd=288 

Population: Experimental Group (EG, N=251): 
Mean age=64.2+9.6yr; Gender: Male=142, 
Female=109. Control Group (CG, N=172): Mean 
age=64.8+10.7yr; Gender: Male=102, Female=70.  
Intervention: EG consisted of patients who had 
been prescribed statins and CG had not received 
statins. Statins included atorvastatin, fluvastatin, 
lovastatin, mevastatin, pravastatin, and 
rosuvastatin. Assessments were completed at 
baseline and at 1yr. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Hospital Anxiety and Depression Scale 
(HADS). 

1. HADS scores revealed a significant Group x 
Time interaction, with no change in the EG  
and scores increasing from baseline to 1yr 
in the CG (p=0.05). 

2. In depressed patients only, HADS revealed 
a significant Group x Time interaction, with 
scores decreasing from baseline to 1yr in 
the EG and increasing slightly in the CG 
(p=0.007). 

3. HDRS scores revealed a significant Group x 
Time interaction, with scores decreasing 
from baseline to 1yr in the EG and 
increasing slightly in the CG (p=0.042). 

4. In depressed patients only, HDRS scores 
revealed a significant Group x Time 
interaction, with scores decreasing from 
baseline to 1yr in the EG and increasing 
slightly in the CG (p=0.036). 

 

18. 6.10  Antidiabetics  
 

http://www.ebrsr.com/
http://www.ncbi.nlm.nih.gov/pubmed/21512500
https://www.ncbi.nlm.nih.gov/pubmed/24304857


18. Post-Stroke Depression and Mood Disorders  pg. 59 of 99 

www.ebrsr.com 

 

Table 18.6.10 Antidiabetics in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Hu et al. (2015) 
China 
RCT 
PEDro=5 
TPSMean=3mo 
NStart=118 
NEnd=102 

Population: Experimental Group (EG; N=59): Mean 
Age=63.9±6.6yr; Gender: Males=23, Females=36. 
Control Group (CG; N=59): Mean Age=65.4±7.9yr; 
Gender: Males=28, Females=31. 
Intervention: Patients were randomized to receive 
pioglitazone (30mg qd; EG) or metformin (0.5g bid; 
CG), both with fluoxetine (20mg qd), for 3mo. 
Outcomes were assessed at baseline, 1mo, and 
3mo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. In patients with mild and moderate 
depression, mean HDRS scores were 
significantly lower in the EG than CG at 1mo 
(17.9±4.1 vs 19.7±3.6, p=0.0302) and 3mo 
(16.6±3.6 vs 19.3±3.5, p=0.0017).  

2. In patients with severe depression, mean 
HDRS scores were significantly lower in the 
EG than CG at 3mo (35.3±5.7 vs 40.6±8.4, 
p=0.0457). 

 

18. 6.11  Alternative Medicine  
 

Table 18.6.11 Herbal Medicine in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Li et al. (2008) 
China 
RCT  
PEDro=8 
TPSRange<6wk 
NStart=151 
NEnd=146 

Intervention: Patients were randomly assigned to 
receive Free and Easy Wanderer Plus (FEWP; 
18mg, 2x/d), fluoxetine (20-40mg/d), or placebo 
for 8wk. Outcomes were assessed at 2wk, 4wk, 
and 8wk.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Barthel Index (BI). 

1. At 2wk, there was a significant decrease in 
HDRS scores in the FEWP group (p<0.01), 
but not in the fluoxetine group, when 
compared to placebo.  

2. At 4wk and 8wk, there was a significant 
decrease in HDRS scores in both of the 
treatment groups when compared to 
placebo (p<0.01); scores were not 
significantly different between the 
treatment groups.  

3. At 2wk, there were significantly more 
clinical responders (≥50% HDRS reduction) 
in the FEWP group than the fluoxetine 
group (15% vs. 3.3%, p<0.05).  

4. At 4 and 8wk, there was no significant 
difference between treatment groups for in 
terms of clinical response.  

5. BI scores significantly increased in all three 
groups over time.  

6. At 2wk and 4wk, there were no significant 
between-group differences on BI. 

7. At 8wk, both treatment groups 
demonstrated significantly greater 
improvements on BI than the placebo 
group (p<0.01); the FEWP group improved 
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more than the fluoxetine group (p<0.01).  
8. No serious side effects were reported. 

Patients complaining of nausea in the 
FEWP (N=2), fluoxetine (N=6), and placebo 
(N=2) groups were treated with massage. 

 

18. 6.12  Care Management 
 

Table 18.6.12 Care Management in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Williams et al. (2007) 
USA  
RCT 
PEDro=8 
TPSRange=1-2mo 
NStart=188 
NEnd=182 

Intervention: Patients were randomly allocated to 
receive either the Activate-Initiate-Monitor (AIM) 
intervention or an attention control condition for 
12wk. The AIM intervention consisted of three 
steps: 1) ‘activate’ stroke survivors to understand 
and accept the diagnosis of depression and its 
treatment; 2) ‘initiate’ antidepressant medication; 
and 3) ‘monitor’ treatment effectiveness, 
including dose adjustment and medication change 
as necessary. The control condition consisted of 
usual care, with the same number of baseline and 
follow-up sessions as received by the treatment 
condition. Outcomes were assessed  
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. Patients receiving the AIM intervention 
were more likely to demonstrate the 
defined response on the HDRS (>50% 
reduction on HDRS; 51% vs 30%, p=0.005).  

2. The significant between-group difference in 
favour of the AIM intervention was 
confirmed on multivariate regression 
analysis, controlling for the influence of 
important covariates (age, race, sex, 
caregiver; p=0.037).  

3. The significant between-group difference in 
favour of the AIM intervention emerged at 
6wk and was maintained at 12wk.  

 

 

18.7 Impact of Pharmacologic Treatment of Post-Stroke Depression on 
Rehabilitation Outcomes  
 

18.7 .1 Function  and Pharmacologic Treatment of Post -Stroke Depression  
 

Table 18.7.1 Function and Pharmacologic Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Reding et al. (1986) 
USA 
RCT 
PEDro=6 
TPSMean=44±4d 
NStart=27 
NEnd=27 

Intervention: Patients were randomized to 
receive trazodone (50-200mg/d) or placebo for 
1mo. 
Outcomes: Barthel Index (BI). 

1. There was no significant difference in BI 
improvement between trazodone and 
placebo, regardless of depression status. 

2. In patients with abnormal dexamethasone 
suppression test results, there was 
significantly greater improvement with 
trazodone than placebo (p<0.05). 

Mikami et al. (2011) Intervention: Patients with depression were 3. On mRS, fluoxetine (t=2.13, p=0.035) and 
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USA 
RCT 
PEDro=6 
TPSRange=20-60d 
NStart=104 
NEnd=61 

randomized to receive fluoxetine (10-40mg/d), 
nortriptyline (25-100mg/d), or placebo for 3mo. 
Some patients continued antidepressant 
treatment after 3mo. Outcomes were assessed at 
baseline, 3mo, 6mo, 9mo, and 12mo. 
Outcomes: Modified Rankin Scale (mRS); 
Functional Independence Measure (FIM). 

nortriptyline (t=2.91, p=0.004) had 
significantly greater improvement over 
time than placebo; both treatments 
continued improving after 3mo. 

4. On mRS, fluoxetine and nortriptyline had 
significantly greater improvement over 
time than placebo when controlling for 
age, stroke severity, depression severity, 
and rehabilitation intensity (t=-3.17, 
p=0.002; F=7.46, p=0.009). 

5. On FIM, there was no significant difference 
between groups when controlling for age, 
stroke severity, depression severity, and 
rehabilitation intensity (t=1.71, p=0.089). 

Siepmann et al. (2015)  
Germany 
Cohort 
No Score 
TPSRange<3d 
NStart=239 
NEnd=239 

Population: Mean Age=69±14yr; Gender: 
Males=100, Females=139. 
Intervention: Patients were recruited from 
hospital and compared based on timing of 
treatment with selective serotonin reuptake 
inhibitors (SSRIs). 
Outcomes: Modified Rankin Scale (mRS); National 
Institutes of Health Stroke Scale (NIHSS); Length of 
Stay (LOS). 
 

1. SSRIs were taken in 51 patients pre stroke 
(38 on citalopram and 13 on escitalopram) 
and 188 patients post stroke (108 on 
escitalopram, 61 on fluoxetine, and 19 on 
citalopram). 

2. Patients taking pre-stroke SSRIs presented 
with lower median NIHSS (4 vs 8, p=0.003), 
higher rate of pre-stroke depression (88% 
vs 5%, p<0.001), and higher rate of pre-
stroke disability (p<0.001) than those 
taking post-stroke SSRIs. 

3. Favourable outcome (mRS≤2) at discharge 
was achieved in a significantly greater 
proportion of patients taking SSRIs pre 
stroke than post stroke (41% vs 20%, 
p=0.002). 

4. Clinical recovery (NIHSS≤4) at discharge 
was achieved in a greater proportion of 
patients taking SSRIs pre stroke than post 
stroke, but the difference was not 
significant (45% vs 39%, p=0.42). 

5. Median NIHSS score at discharge was 
significantly lower in patients SSRIs pre 
stroke than post stroke (2 vs 5, p=0.001). 

6. Median LOS was significantly shorter in 
patients taking SSRIs pre stroke than post 
stroke (7d vs 11d, p<0.0001). 

7. Pre-stroke SSRIs were a predictor of 
favourable outcome (aOR=4.00, p=0.002) 
and clinical recovery (aOR=2.35, p=0.02) 
after adjusting for baseline NIHSS and mRS. 

 

18. 7.2 Mortality and Pharmacologic Treatment of Post -Stroke Depression  
 

Table 18.7.2 Mortality and Pharmacologic Treatment of Post-Stroke Depression 

Author, Year 
Country 

Methods Outcomes 
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PEDro Score 
Time Post Stroke 

Sample Size 

Jorge et al. (2003) 
USA 
RCT 
PEDro=7 
TPSRange<6mo 
NStart=104 
NEnd=81 

Intervention: Patients, depressed and non-
depressed, were randomized to receive fluoxetine 
(n=40), nortiptyline (n=31), or placebo (n=33) for 
12wk. Outcomes were assessed at baseline, 3wk, 
6wk, 9wk, and 12wk. Mortality data was obtained 
for all patients up to 9yr after enrolment.  
Outcomes: Mortality. 

1. 48.1% of patients died by 9yr, and survivors 
were significantly younger (p=0.0005).  

2. There was no significant association 
between baseline depression and long-
term mortality.  

3. Probability of survival was greater in 
patients who initiated antidepressant 
treatment (p=0.03).  

4. Probability of survival was greater in 
patients who had completed 
antidepressant treatment (p=0.004).  

5. Improved survival was associated with 
treatment, whether or not the patient had 
been depressed at the time of study 
enrolment (p=0.02).  

6. The association between treatment and 
survival remained significant after adjusting 
for age, stroke type, comorbid diabetes, 
and depression relapse.  

Ried et al. (2011) 
USA 
Case Control 
No Score 
TPSRange<60d 
NStart=870 
NEnd=870 

Intervention: Patients from a veteran stroke 
registry were analyzed retrospectively and 
compared based on usage of selective serotonin 
reuptake inhibitors (SSRIs). 
Outcomes: Mortality.  

1. Depression was associated with increased 
risk of mortality over time (HR=1.87). 

2. SSRIs pre stroke, compared to none pre 
stroke, were associated with increased risk 
of mortality within 1yr (HR=3.12). 

3. SSRIs pre/post stroke, compared to none 
post stroke, were associated with reduced 
risk of mortality within 1yr (HR=0.31). 

4. By 7yr, SSRIs pre/post stroke were 
associated with increased risk of mortality 
(HR=1.36). 

Ayerbe et al. (2014b) 
UK 
Cohort 
No Score 
TPSRange<3mo 
NStart=1,354 
NEnd=1,354 

Intervention: Patients from the South London 
Stroke Register were compared based on usage of 
selective serotonin reuptake inhibitors (SSRIs). 
Outcomes: Mortality. 

1. At 3mo, SSRIs pre stroke were not 
associated with a significant change in rate 
of mortality (p=0.250)  

2. At 5yr, SSRIs post stroke were associated 
with a significant increased rate of 
mortality (p<0.001). 

3. Mortality rates were significantly higher for 
patients who were classified as depressed 
(p=0.002) and younger than 65yr (p<0.001). 

Mortensen et al. (2014) 
Denmark 
Cohort 
No Score 
TPSRange<30d 
NStart=10208 
NEnd=10208 

Intervention: Patients from the Danish Stroke 
Registry were compared based on usage of 
selective serotonin reuptake inhibitors (SSRIs). 
Outcomes: Mortality. 

1. In patients with hemorrhagic stroke 
(N=1252), SSRI treatment pre stroke was 
associated with an increased risk of stroke 
severity (OR=1.41) and 30d mortality 
(OR=1.60). 

2. In patients with ischemic stroke (N=8956), 
SSRI treatment pre stroke was not 
associated with risk of severe stroke or 30d 
mortality.  
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Mortensen et al. (2015) 
Denmark 
Cohort 
No Score 
TPSRange<30d 
NStart=5070 
NEnd=5070 

Population: Mean Age=70.4yr; Gender: 
Males=2839, Females=2231. 
Intervention: Patients from the Danish Stroke 
Registry were compared based on usage of 
antidepressants (ADs).  
Outcomes: Mortality. 

1. ADs were associated with decreased odds 
of mortality (aOR=0.28). 

2. In propensity score-matched patients 
(N=1908), ADs were associated with 
decreased odds of mortality (aOR=0.31). 

4. ADs were associated with decreased odds 
of mortality in patients with mild (N=2666; 
OR=0.76), moderate (N=869; OR=0.43), 
severe (N=421; OR=0.22), very severe 
(N=363; OR=0.08), or unknown severity 
(N=751; OR=0.09) stroke.  

 

18.8 Non-Pharmacologic Treatment of Post -Stroke Depression 
 

18. 8.1  Cognitive -Behavioural Interventions  
 

Table 18.8.1 Cognitive-Behavioural Interventions in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Lincoln et al. (1997) 
UK 
Pre-Post 
No Score  
TPS=NA 
NStart=19 
NEnd=19 

Intervention: Patients with depressive symptoms 
received CBT from a psychiatric nurse or by 
assistant psychologist for 1mo. 
Outcomes: Beck Depression Inventory (BDI). 

1. Four patients showed benefit from the 
treatment, six showed some benefit, and 
nine showed no benefit during the 
treatment period.  

2. For the group as a whole, there was a 
significant decrease in BDI score during the 
treatment period (p=0.02). 

Lincoln et al. (2003b) 
UK 
RCT 
PEDro=7 
TPSMean=1mo 
NStart=123 
NEnd=111 
 

Intervention: Patients with depressive symptoms 
were randomly assigned to receive CBT (10, 1hr 
sessions; n=39), standard care (n=41) or attention 
placebo (n=41) for 3mo. Assessments were 
completed at baseline, 3mo, and 6mo. 
Outcomes: Beck Depression Inventory (BDI); 
Wakefield Depression Inventory (WDI); Extended 
Activities of Daily Living (EADL); London Handicap 
Scale (LHS); Satisfaction with care. 

1. No significant between-group differences 
were reported on any measure.  

Chang et al. (2011) 
China 
RCT 
PEDro=5 
TPSMean=136.3±69.1d 
NStart=77 
NEnd=66 

Intervention: Patients were randomly assigned to 
receive standard care  (control group, CG) or 
knowledge and behaviour therapy (1-2hr, 1x/wk; 
experimental group, EG) for 1mo. Therapy 
included belief change, anger management, and 
lifestyle education. Assessments were conducted 
before and after the intervention. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); State-Trait Anger Expression Inventory 
(STAEI); Stroke-Specific Quality of Life Scale 
(SSQOL); Barthel Index (BI). 

1. There were significant group x time 
interactions for HDRS (F=27.64, p<0.001), 
STAEI state anger (F=24.57, p<0.001), STAEI 
anger-out (F=24.87, p<0.001), STAEI anger 
control (F=21.24, p<0.001), QOL (F=41.96, 
p<0.001), and BI (F=24.2, p<0.001). 

2. The EG demonstrated significantly greater 
improvement than the CG on the 
aforementioned outcomes (p<0.01. 

Thomas et al. (2013) Intervention: Patients with aphasia were 1. There was significant improvement on the 
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UK 
RCT 
PEDro=7 
TPS=NA 
NStart=105 
NEnd=89 

randomized to receive behavioural therapy (BT) or 
usual care. BT involved 20 sessions over 3mo, with 
focus on mood elevating activities.  Outcomes 
were assessed at baseline, 3mo, and 6mo. 
Outcomes: Stroke Aphasic Depression 
Questionnaire (SADQ); Visual Analogue Scale - Self 
Esteem (VAS-SE); Nottingham Leisure 
Questionnaire (NLQ). 

SADQ and VAS-SE with BT compared to 
usual care at 3mo (p<0.05).    

2. These results remained significant for up to 
6mo post-intervention.   

3. There was no significant improvement on 
the NLQ.  

Hoffmann et al. (2015)  
Australia 
RCT 
PEDro=6 
TPSMean=NA 
NStart=36 
NEnd=33 
 

Population: Coping Skills (CS, n=11): Mean 
age=63.6±13.0yr; Gender: Male=7, Female=4. 
Self-Management (SM, n=12): Mean 
age=60.8±11.7yr; Gender: Male=9, Female=3. 
Usual Care (UC, n=10): Mean age=57.0±14.2yr; 
Gender: Male=6, Female=4.         
Intervention: Patients were randomized to 
receive CS, SM, or usual care interventions for 
eight 1hr sessions. CS was rooted in CBT and 
consisted of performing exercises with the goal of 
restructuring cognitions and improving self-
monitoring. SM taught problem-solving skills, 
communicating with healthcare professionals, and 
adjusting to life post stroke. UC was comprised of 
multidisciplinary assessment/ treatment and basic 
education/advice. Outcomes were assessed 
before and after intervention, and at 3mo. 
Outcomes: Hospital Anxiety and Depression Scale 
(HADS); Montgomery and Asberg Depression 
Rating Scale (MADRS); Modified Barthel Index 
(MBI);  Nottingham Extended Activities of Daily 
Living Scale (NEADL); Self-Efficacy Questionnaire 
(SEQ);  Stroke & Aphasia Quality of Life Scale 
(SAQOL); Stroke Knowledge Questionnaire (SKQ).   

1. HADS scores were significantly greater in 
the CS group than the UC group post 
treatment (p=0.034) but not at 3mo 
(p=0.177). 

2. SKQ scores were significantly greater in the 
CS group than the UC group post treatment 
(p=0.036) but not at 3mo (p=0.330). 

3. MADRS, MBI, NEADL, SEQ and SAQOL scores 
did not differ significantly between the CS 
and UC groups post treatment or at 3mo.  

4. No significant differences were observed 
between the CS and UC groups and the SM 
and UC groups on any outcome measure at 
any time point. 

Hadidi et al. (2015) 
USA 
RCT 
PEDro=7 
TPSRange<48hr 
NStart=22 
NEnd=22 

Population: Experimental Group (EG; N=11): 
Mean Age=73yr; Gender: Males=2, Females=9. 
Control Group (CG; N=11): Mean Age=69yr; 
Gender: Males=5, Females=6. 
Intervention: Patients were randomized to 
receive problem-solving therapy (PST, EG) or 
standard care (CG) for 1.5/wk over 10wk. PST 
involved identifying problems, setting goals, and  
generating/ selecting/implementing/evaluating 
solutions. Outcomes were assessed at baseline, 
5wk, 10wk, and 12wk. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD); Functional 
Independence Measure (FIM). 

1. Depression (CESD>9) was found in 7 
patients (32%) at baseline, 3 (14%) at 10wk, 
and 3 (14%) at 12wk. 

2. CESD scores were not affected by 
antidepressant use (p=0.55). 

3. CESD scores were not significantly different 
between groups at 10wk (t=­1.9, p=0.08). 
There were no significant effects of group 
(β=-0.03, p=0.98), time (β=-0.13, p=0.051), 
or group x time interaction (β=0.02, p=0.83). 

4. FIM scores were not significantly different 
between groups at 10wk (t=­1.8, p=0.09). 
There were no significant effects of group 
(β=0.42, p=0.91), time (β=0.20, p=0.13), or 
group x time interaction (β=0.04, p=0.81). 

Visser et al. (2016) 
Netherlands 
RCT 
PEDro=7 
TPSMedian=7.3mo 

Population: Experimental Group (EG; N=88): 
Mean Age=52.2±9.7yr; Gender: Males=55, 
Females=33. Control Group (CG; N=78): Mean 
Age=54.1±10.7yr; Gender: Males=33, Females=45. 
Intervention: Patients were randomized to 

1. Depression (CESD>15) was found in 65 
patients (39.2%) at baseline and 49 patients 
(32.5%) at 12mo. 

2. CESD scores significantly decreased over 
time for both groups (p=0.028) but there 
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NStart=166 
NEnd=151 

receive standard care alone (CG) or with problem-
solving therapy (PST, EG). PST was delivered in 
1.5hr group sessions 1x/wk for 8wk. PST involved 
identifying problems, setting goals, and 
generating/selecting/implementing/ evaluating 
solutions. Outcomes were assessed before and 
after the intervention, and at follow-ups of 6mo 
and 12mo. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD). 

was no significant difference between 
groups (p=0.557): pre to post 
(MD=0.568±1.328, p=0.6570), to 6mo (MD=-
0.938±1.332, p=0.482), and to 12mo 
(MD=1.033±1.340, p=0.460). 

Ward et al. (2016) 
Australia 
Pre-Post 
No Score 
TPSMedian=15mo 
NStart=48 
NEnd=37 

Population: Mean Age=66.0±11.6yr; Gender: 
Males=31, Females=17. 
Intervention: Patients received a group cognitive 
behavioural therapy (CBT) program. CBT was 
delivered over 7-10 weekly 2-3hr sessions. CBT 
involved psychoeducation, problem solving, and 
monitoring of emotion, cognition, and behaviour. 
Outcomes were assessed before and after the 
intervention, and at follow-ups of 1mo and 6mo. 
Outcomes: Beck Depression Inventory (BDI); 
Hospital Anxiety & Depression Scale (HADS). 

1. At baseline, depression was minimal 
(BDI<14) in 24% of patients, mild (BDI-II=14-
19) in 18%, moderate (BDI-II=20-28) in 35%, 
and severe (BDI-II>28) in 24%.  

2. Mean BDI scores significantly decreased 
over time (F=9.85, p<0.001). Scores at post-
treatment (17.3±1.6) and 1mo (16.1±2.1), 
but not 6mo (19.5±2.3), were significantly 
lower than baseline (23.7±1.5, p<0.05). 

3. Mean HADS-Depression scores significantly 
decreased over time (F=3.96, p=0.011). 
Scores at post-treatment (6.9±0.7) and 1mo 
(7.2±0.8), but not 6mo (7.3±0.8), were 
significantly lower than baseline (8.5±0.6, 
p<0.05). 

4. Mean HADS-Anxiety scores significantly 
decreased over time (F=3.34, p=0.025). 
Scores at 1mo (7.2±0.9), but not post-
treatment (8.2±0.7) or 6mo (7.9±1.0), were 
significantly lower than baseline (9.3±0.6, 
p<0.05). 

 
18.9.1.1 Combined Therapy  
 

Table 18.9.1.1 Combined Therapy in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Mitchell et al. (2009) 
USA  
RCT 
PEDro=7 
TPSRange<4mo 
NStart=101 
NEnd=101 

Intervention: Patients diagnosed with depression 
were randomly assigned to receive either a brief 
psychosocial intervention (experimental group, 
EG) or usual care (control group, CG). The 
psychosocial intervention consisted of 9 sessions 
over 8wk of problem-solving therapy and 
increased social and physical activity provided by a 
study interventionist. Usual care involved 
treatment by primary care physician. Patients in 
both groups could be prescribed antidepressant 
medication as deemed appropriate. Outcomes 

1. At baseline, 60% of patients in each group 
were receiving antidepressant therapy. This 
rose to 77% in both groups at 8wk. Type of 
drug and dose were not standardized.  

2. There were significantly greater reductions 
in HDRS scores in the EG than in the CG at 
9wk (p<0.001) and at 12mo (p<0.023), 
though not at 6wk or 24mo.  

3. The percentage of patients in remission 
from depression (HDRS≤9) was larger in the 
EG than the CG at 9wk, 21wk, and at 12mo 
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were assessed at 9wk, 21wk, 12mo, and 24mo.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Stroke Impact Scale (SIS); Barthel Index 
(BI). 

(p<0.001, p=0.008, p=0.031), although the 
difference in favour of the EG diminished 
over time.  

4. Remission from depression was associated 
with better SIS scores (p<0.05), but not BI 
scores, at 12mo. 

 

18. 8.2 Supportive Interventions   
 

Table 18.8.2 Supportive Interventions in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Alexopoulos et al. 
(2012) 
USA 
RCT 
PEDro=6 
TPS=NA 
NStart=24 
NEnd=24 
 

Intervention: Patients diagnosed with post-stroke 
depression were randomly assigned to receive 
either ecosystem focused therapy (EFT; 
experimental group, EG) or education on stroke or 
depression (control group, CG). EFT was provided 
for 45min, 1x/wk for 12wk. Inpatients had the first 
session prior to discharge; the remaining sessions 
were conducted in the home. Outcomes were 
assessed over the course of the 12wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS).  

1. Group x time analysis revealed a non-
significant interaction for HDRS (p=0.054).  

2. At 12wk, mean HDRS score was 8.2±6.63 for 
the EG and 13.2±5.37 for the CG.  

3. At 12wk, remission of depression was 66.7% 
for the EG and 16.7% for the CG (OR=10, 
95%CI 1.44-69.26).  

Sackley et al. (2015) 
UK 
RCT 
PEDro=9 
TPSExp=2.28yr 
TPSCon=3.17yr 
NStart=1042 
NEnd=1003 

Population: Experimental Group (EG; N=568): 
Mean Age=83.1±9.9yr; Gender: Males=203, 
Females=365. Control Group (CG; N=474): Mean 
Age=83.6±9.5yr; Gender: Males=174, 
Females=300. 
Intervention: Patients were randomized to 
receive standard care (CG) or a customized 
occupational therapy program for 3mo (EG). 
Therapy involved task training, goal setting, 
environment adaptations, and caregiver 
education. Outcomes were assessed at baseline 
(N=1003), 3mo (N=908), 6mo (N=824), and 12mo 
(N=687). 
Outcome: Geriatric Depression Scale (GDS). 

1. At baseline, depression was mild (GDS<5) in 
288 patients (27.6%), moderate (GDS=5-9) 
in 405 patients (38.9%), and severe (GDS>9) 
in 220 patients (21.1%). 

2. GDS mean scores were not significantly 
lower in EG than CG at 3mo (6.09±0.21 vs 
6.30±0.22, p=0.44), 6mo (6.20±0.21 vs 
6.68±0.22, p=0.10), or 12mo (6.22±0.22 vs 
6.40±0.25, p=0.56). 

3. Overall, the group x time interaction for GDS 
was not significant (R2=0.57, p>0.05). 

Wong et al. (2015) 
China 
RCT 
PEDro=8 
TPS=Subacute 
NStart=108 
NEnd=99 

Population: Experimental Group (EG; N=54): Mean 
Age=67.5±11.6yr; Gender: Males=20, Females=34. 
Control Group (CG; N=54): Mean Age=71.5±11.6yr; 
Gender: Males=20, Females=34. 
Intervention: Patients were randomized to 
receive a transitional care program (TCP, EG) or 
standard care (CG) for 4wk following hospital 
discharge. TCP involved care planning, family 
meetings, home visits, and telephone follow-ups. 
Outcomes were assessed at baseline, 4wk, and 
8wk. 

1. CESD scores significantly improved over 
time in the EG (χ2=42.2, p<0.001) but not in 
the CG (χ2=1.83, p=0.400). 

2. CESD improvement was significantly greater 
in the EG than CG at 4wk (Z=­4.89, p<0.001) 
and 8wk (Z=­4.82, p<0.001). 
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Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD).  

Graven et al. (2016) 
Australia 
RCT 
PEDro=10 
TPSMean=32.0±23.2d 
NStart=110 
NEnd=94 

Population: Experimental Group (EG; N=54): Mean 
Age=68.9±15.1yr; Gender: Males=26, Females=28. 
Control Group (CG; N=56):  Mean 
Age=70.9±13.2yr; Gender: Males=31, Females=25. 
Intervention: Patients were randomized to 
receive an integrated (EG) or standard (CG) 
approach to rehabilitation following hospital 
discharge. Integrated care focused on facilitating 
goal achievement and community reintegration 
through tailored interventions, goal-setting, self-
review, self-management, information provision, 
additional referrals, and additional monitoring. 
Outcomes were assessed at baseline and 12mo. 
Outcomes: Geriatric Depression Scale (GDS); 
Functional Independence Measure (FIM). 

1. Depression (GDS>5) was found in 32 
patients (29.1%) at baseline: 18 in EG 
(33.3%) and 14 in CG (25.0%). 

2. Proportion of patients with depression was 
significantly lower in EG than CG at 12mo 
(14.6% vs 34.8%, χ2=5.19, p=0.023). 

3. Mean GDS-15 scores were significantly 
lower in EG than CG at 12mo (3.6±2.7 vs 
4.8±3.6, R2=0.366, F=8.57, p<0.005) in 
regression analysis. 

4. Regression model included group (β=-0.20, 
p=0.023), initial GDS score (β=0.44, 
p=0.005), prior depression (β=-0.28, 
p=0.002), FIM score (β=-0.07, p=0.494), 
hospital stay (β=-0.00, p=0.989), and living 
arrangement (β=-0.07, p=0.494). 

Jones et al. (2016)  
UK 
RCT 
PEDro=6 
TPSExp=76d 
TPSCon=116d 
NStart=78 
NEnd=66 
 

 

Population: Experimental group (EG; N=40): Mean 
Age=61.79±16.03yr; Gender: Male=20, 
Female=20. Control group (CG; N=38): Mean 
Age=68.82±10.28yr; Gender: Male=25, 
Female=13. 
Intervention: Patients were randomized to 
receive traditional community stroke 
rehabilitation (CG) or one-on-one community self-
management programs (EG). Outcomes were 
assessed at baseline, 6wk, and 12wk. 
Outcomes: Hospital Anxiety and Depression Scale 
(HADS). 

1. There was no significant difference 
between groups over time on HADS. 

 

18. 8.3 Music Therapy  
 

Table 18.8.3 Music Therapy in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Purdie et al. (1997) 
Scotland  
PCT 
No Score 
TPS=NA 
NStart=40 
NEnd=15 

Intervention: Patients received either music 
therapy (1x/wk; experimental group, EG) or 
standard care (control group, CG) for 12wk. 
Assessments were administered at baseline, 6wk, 
and 12wk.   
Outcomes: Hospital Anxiety & Depression Scale 
(HADRS). 

1. Both the CG and EG demonstrated a 
decline in HADS scores over time.  

2. The EG demonstrated a greater decline on 
HADS than the CG (-1.65 ±1.59 vs. -1.57 
±1.59).  

Nayak et al. (2000) 
USA 
PCT 
No Score  
TPS=NA 

Intervention: Patients with stroke or TBI received 
either music therapy (2-3x/wk; experimental 
group, EG) or standard care (control group; CG) 
for the duration of their hospital stay. 
Outcomes: Faces Scale (FS); Visual Analogue Scale 

1. There were non-significant main effects for 
treatment on self-reported mood (F=3.27, 
p<0.10), family-rated mood (F=3.39, 
p<0.10), and therapist-rated mood (F=3.46, 
p<0.10). 
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NStart=18 
NEnd=18 

(VAS).  

Sarkamo et al. (2008) 
Finland  
RCT 
PEDro=6 
TPSMean=1mo 
NStart=60 
NEnd=55 

Intervention: Patients were randomly allocated to 
music listening (ML), language listening (LL) or 
control group (CG) following discharge from acute 
care. The ML and LL groups independently 
listened to music or audio books for a minimum of 
1hr/d over 2mo. Outcomes were assessed at 
baseline, 3mo, and 6mo. 
Outcomes: Profile of Mood States (POMS). 

1. At 3mo, there were significant between-
group differences on the POMS depression 
subscale, such that scores were 
significantly lower in the ML group 
(p=0.024).  

2. At 6mo, the ML group still demonstrated 
lower depression scores, but the difference 
was not significant (p=0.071).  

Kim et al. (2011) 
Korea 
PCT 
No Score 
TPSRange<6mo 
NStart=18 
NEnd=18 

Intervention: Patients received either music 
therapy (MT) or usual care (control). MT was 
delivered in 40min sessions, 2x/wk over 4wk. 
Outcomes were assessed before and after the 
intervention.  
Outcomes: Beck Depression Inventory (BDI); Beck 
Anxiety Inventory (BAI). 

1. BDI scores improved significantly over time 
in the MT group (p=0.048), but not in the 
control group.  

2. There were no significant changes on the 
BAI over time in either group.  

3. The authors did not report between-group 
comparisons.  

 

Jun et al. (2013) 
Korea 
RCT 
PEDro=4 
TPSRange≤2wk 

NStart=40 
NEnd=30 

Population: Experimental Group (EG, N=15): 
Mean age=60.70±8.59yr; Gender: Males=6, 
Females=9. Control group (CG, N=15): Mean 
age=55.10±17.23yr; Gender: Males=9, Females=6. 
Intervention: Patients were randomized receive 
either music-movement therapy (EG) or routine 
treatment (CG). The intervention was provided in 
60min sessions, 3x/wk for 8wk. Assessments were 
conducted at before and after treatment. 
Outcomes: Centre for Epidemiologic Studies 
Depression Scale (CESD); Profile of Mood Sates 
(POMS); Modified Barthel Index (K-MBI). 

1. Change in CESD scores was not significantly 
different between groups (p=0.280). 

2. Change in POMS scores was significantly 
different between groups, with greater 
improvement in the EG (p=0.04). 

3. Change in MBI scores was not significantly 
different between groups (p=0.799). 

 

18.8 .4 Art Therapy  
 
Table 18.9.4 Art Therapy in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Ali et al. (2014) 
UK 
Pre-Post 
No Score 
TPS=NA 
NStart=6 
NEnd=6 

Population: Mean age=69yr; Gender: Males=6, 
Females=0.  
Intervention: Patients received art therapy for 
50min, 2x/wk over 6wk. Therapy included 
activities such as drawing, painting, sculpting, and 
filmmaking. Assessments were conducted before 
and after treatment. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS). 

1. Art therapy demonstrated a reduction in 
both depression and anxiety on the HADS 
over time, indicating a shift from borderline 
abnormal levels to normal range. 

Kongkasuwan et al. 
(2016) 
Thailand 

Population: Experimental Group (EG; N=59): 
Mean Age=67.1±9.2yr; Gender: Males=27, 
Females=32. Control Group (CG; N=59): Mean 

1. Depression (HADS>7) was present in EG 
(HADSMean=9.8±5.0) and CG 
(HADSMean=10.7±5.8) at baseline. 
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RCT 
PEDro=7 
TPS=Acute 
NStart=118 
NEnd=113 

Age=65.5±9.9yr; Gender: Males=28, Females=31. 
Intervention: Patients were randomized to 
receive standard care alone (CG) or with creative 
art therapy (CAT, EG) for 4wk. Standard care was 
delivered in 1-2hr sessions 5d/wk. CAT was 
delivered in 1.5-2hr sessions 2d/wk and involved 
arts-based activities, music meditation, and group 
healing. Outcomes were assessed at baseline and 
4wk. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Barthel Index (BI); Abbreviated Mental 
Test (AMT); Quality of Life (QoL). 

2. EG showed significantly greater mean 
improvement than CG from baseline to 4wk 
on HADS (MD=­4.5, p<0.001), QoL (MD=+8.9, 
p<0.001), and BI (MD=+1.2, p<0.05) but not 
HADS-Anxiety (MD=-1.1, p>0.05) or AMT 
(MD=+0.2, p>0.05). 

 

18.8 .5 Relaxation Therap y 
 

Table 18.8.5 Relaxation Therapy in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Kneebone et al. (2014) 
UK 
Pre-Post 
No Score 
TPSMean=30+16d 
NStart=55 
NEnd=55 

Population: Mean age=74+14yr; Gender: Males=27, 
Females=28.  
Intervention: Patients received autogenic 
relaxation training. The technique required patients 
to silently repeat statements being read to them. 
Statements included “my right arm is very heavy” 
and “my fingers are heavy, limp and relaxed”. 
Sessions were 30min in duration and were provided 
1x/wk. Assessments were conducted before and 
after treatment. 
Outcomes: Tension Rating Scales (TRS). 

1. There was a significant reduction in TRS 
score over time (p<0.001). 

Marshall et al. (2014) 
USA 
Pre-Post 
No Score 
TPSG1=27.5+23.8mo 
TPSG2=32.0+37.8mo 
NStart=11 
NEnd=11 

Population: Group 1 (G1, N=6): Mean age=58.2yr; 
Gender: Male=5, Female=1. Group 2 (G2, N=5): 
Mean age=52.4yr; Gender: Male=4, Female=1. 
Intervention: Patients with (G1) or without (G2) 
aphasia received unilateral nostril breathing (UNB) 
training. UNB required patients to close one nostril 
and breathe through the other. UNB was provided 
for 10wk: 1d/wk for 4wk and 6-7d/wk for 6wk. 
Assessments were conducted at baseline, 4wk, and 
10wk. 
Outcomes: Beck Depression Inventory (BDI); Beck 
Anxiety Inventory (BAI). 

1. There was no significant change in BDI 
scores over time. 

2. BAI scores significantly decreased for both 
groups at 4wk (p=0.0069), but no 
difference was reported at 10wk. 

 

18.8 .6 Physical Activity  
 

Table 18.8.6 Impact of Physical Activity on Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Methods Outcomes 
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Time Post Stroke 
Sample Size 

Taylor-Piliae et al. 
(2006) 
USA 
Pre-Post 
No Score 
TPSRange>6mo 
NStart=39 
NEnd=39 

 

Intervention: Patients participated in a 60min tai 
chi exercise class 3x/wk for 12wk. Outcomes were 
assessed at baseline, 6wk, and 12wk. 
Outcomes: Profile of Mood States (POMS); 
Perceived Stress Scale (PSS); Perceived Social 
Support Scale (PSSS). 

1. There were significant improvements on all 
outcome measures over time. 

Lai et al. (2006) 
USA 
RCT 
PEDro=8 
TPSMean=75d 
NStart=100 
NEnd=80 

Intervention: Patients were randomized to 
receive a structured, progressive, physiologically-
based, in-home exercise program (experimental 
group, EG) or usual care (control group, CG). The 
program targeted flexibility, strength, balance, 
endurance, and upper-extremity function. It 
consisted of 36, 90min sessions over 12wk. 
Assessments were conducted at baseline, 3mo, 
and 9mo.  
Outcomes: Geriatric Depression Scale (GDS); 
Stroke Impact Scale (SIS); 36-Item Short-Form 
Health Survey (SF-36). 

1. At 3mo, GDS scores were significantly lower 
in the EG than the CG (p<0.05).  

2. At 9mo, GDS scores were still significantly 
lower in the EG than the CG (p<0.05).  

3. The EG also demonstrated higher SIS scores 
and higher SF-36 emotional subscale scores 
than the CG after treatment. 

4. Use of antidepressant medication was 
comparable in both groups.  

5. Overall gains in impairments and functional 
limitations were greater in the EG than the 
CG, and did not appear to be limited by 
depressive symptomatology.  

Mead et al. (2007) 
UK 
RCT 
PEDro=8 
TPSRange>12wk 
NStart=66 
NEnd=62 

Intervention: Patients were randomized to 
receive an outpatient program of endurance and 
resistance exercise (N=32) or relaxation (N=34). 
Treatments were provided for 1.5hr, 3x/wk over 
12wk. Outcomes were assessed at 3mo and 7mo.  
Outcomes: Hospital Anxiety & Depression Scale 
(HADS). 

1. At 3mo and 7mo, there were no significant 
within-group changes over time on HADS 
for exercise (p=0.008) or relaxation (0.001),  

2. On HADS, there were no significant 
between-group differences at 3mo (p=0.56) 
or 7mo (p=0.82). 

 

Lennon et al. (2008) 
Ireland  
RCT 
PEDro=7 
TPS=Chronic 
NStart=48 
NEnd=48 

Intervention: Patients were randomized to 
receive standard physiotherapy and occupational 
therapy services alone (control group, CG) or with 
a cardiac rehabilitation program (experimental 
group, EG) for 10wk. EG received cycle ergometry 
(aerobic training) for the upper or lower limbs for 
30min, 2x/wk; they also received two life skills 
classes. Assessments were conducted at baseline 
and 10wk. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS).  

1. HADS scores improved significantly over 
time in the EG (p<0.001), but not in the CG.  

2. However, there was no significant 
difference between groups in change in 
HADS scores (p=0.22).  

Macko et al. (2008) 
Italy 
Pre-Post 
No Score  
TPSRange>9mo 
NStart=22 
NStart=20 

Intervention: Patients were enrolled in a 2mo 
group exercise program focused on mobility, 
balance, and stretching exercises in 1hr sessions 
2x/wk. A home regimen of walking, stair climbing, 
and stretching was also provided. Assessments 
were conducted at baseline, 1mo, and 2mo.  
Outcomes: Barthel Index (BI); Geriatric Depression 
Scale (GDS); Stroke Impact Scale (SIS).  

1. 79% of individuals had scores >6 on the 
GDS at baseline.  

2. There was significant improvement in GDS 
scores (p=0.01) over time, but not on the 
mood score of the SIS (p=0.33).  

3. The proportion of individuals with GDS>6 
did not change significantly over time 
(p=0.20).  

Smith & Thompson Intervention: Patients were assigned to 1. Within-group analysis demonstrated a 
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(2008) 
USA  
PCT 
No Score  
TPSRange>3mo 
NStart=20 
NEnd=20 

experimental group (EG; N=10) or control group 
(CG; N=10). EG received 12 sessions of 20min 
treadmill training over a 4wk period. CG received 
weekly phone calls and were encouraged to 
record life events. Assessments were conducted at 
baseline, 4wk, and 6wk.  
Outcomes: Beck Depression Inventory (BDI). 

significant reduction in BDI scores in the EG 
over time, at 4wk and 6wk (p<0.05).  

2. There was no significant difference in BDI 
scores over time in the CG.  

3. There was a significant group x time 
interaction (F=2.61, p<0.01).  

Brittle et al. (2009) 
UK  
RCT 
PEDro=5 
TPS=Chronic 
NStart=56 
NEnd=56 

Intervention: Patients were randomized to 
receive group exercise (experimental group, EG) 
or usual care (control group, CG). Group exercise 
training focused on flexibility, balance, posture, 
coordination, strengthening, and cardiovascular 
fitness. Sessions were 40-60min, 2x/wk for 5wk. 
Assessments were conducted at baseline, 3mo, 
and 6mo.  
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Stroke Aphasic Depression Questionnaire 
(SADQ).  

1. There were no significant improvements on 
HADS or SADQ in favour of the exercise 
intervention.  

2. Individuals with severe cognitive 
impairments had difficulty participating in 
the program.  

Sims et al. (2009) 
Australia  
RCT 
PEDro=7 
TPSRange>6mo 
NStart=45 
NEnd=43 
 

Intervention: Patients with depression were 
randomized to receive progressive resistance 
training (experimental group, EG) or a waiting list 
(control group, CG). Sessions were provided in 
small groups within a community setting, 2x/wk 
for 10wk. Outcomes were assessed at baseline, 
10wk, and 6mo. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD).  

1. At baseline, the CG had more severe 
depression on the CESD (p=0.003).  

2. At 10wk and at 6mo, the EG had lower 
CESD scores than the CG (p=0.08 and 
p=0.004), but these between-group 
differences were non-significant when 
controlling for baseline depression.  

3. At 10wk, 50% of each group experienced a 
clinically significant reduction in depressive 
symptoms (>5 on CESD). 

4. At 6mo, this reduction was maintained in 
30% of EG and 15% of CG, but this 
difference was not statistically significant.  

Stuart et al. (2009) 
Italy  
PCT 
No Score  
TPSRange>3yr 
NStart=93 
NEnd=78 
 

Intervention: Patients were enrolled into an 
Adaptive Physical Activity (APA) program 
(experimental group, EG) or did not participate in 
the program (control group, CG). The program 
provided walking, strength, and balance exercises 
in a group setting. Exercises increased in duration 
and intensity over 3mo. Assessments were 
conducted at baseline and 6mo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. There was a significant improvement on 
HDRS demonstrated in the EG over time 
(p<0.01), but not in the CG (p=0.88).  

2. EG had significantly greater improvement 
on the HDRS than CG (p<0.003).  

Harrington et al. (2010) 
UK  
RCT 
PEDro=7 
TPS=Chronic 
NStart=243 
NEnd=228 

Intervention: Patients were randomized to 
receive standard care (control group, CG) or a 
volunteer-facilitated exercise and education 
program (experimental group, EG). Program 
sessions were conducted 2x/wk for 8wk, with 1hr 
of exercise and 1hr of education. Outcomes were 
assessed at baseline, 9wk, 6mo, and 1yr.  
Outcomes: Hospital Anxiety & Depression Scale 
(HADS). 

1. Within-group analysis showed significant 
reductions in HADS scores by 6mo in both 
groups. 

2. Between-group analysis showed no 
significant difference between groups in 
HADS scores at any time point. 

Van de Port et al. (2012) Intervention: Patients were randomly assigned to 1. There was no significant group x time 
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Netherlands 
RCT 
PEDro=8 
TPSExp=91±42d 
TPSCon=103±51d 
NStart=250 
NEnd=242 

a group-based, task-oriented circuit training 
program (experimental group, EG; N=126) or usual 
care (control group, CG; N=124). The program 
consisted of 90min sessions, 2x/wk for 24wk. 
Usual care consisted of one-one-one 
physiotherapy. Outcomes were assessed at 
baseline, 12wk, and 24wk. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS); Stroke Impact Scale (SIS).  

interaction for HADS, from baseline to 
12wk (p=0.86) or from 12wk to 24wk 
(p=0.37). 

2. There was no significant group x time 
interaction for the mood and emotions 
domain of SIS, from baseline to 12wk 
(p=0.41) or from 12wk to 24wk (p=0.41). 

Batcho et al. (2013)  
Belgium 
Pre-Post 
No Score 
TPSMean=37.7mo 
NStart=44 
NEnd=34 

Population: Mean age=58.0±11.0yr; Gender: 
Males=24, Females=10. 
Intervention: Patients received a group-based 
brisk walking program, 3x/wk for 3mo. Outcomes 
were assessed at baseline, 3mo, and 6mo. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS). 

1. No significant change in the HADS score 
was found during the intervention period 
(p=0.058).   

Immink et al. (2014) 
Australia 
RCT 
PEDro=7 
TPSExo=81.6+77.5mo 
TPSCon=23.3+12.5mo 
NStart=25 
NEnd=22 

Population: Experimental Group (EG, N=12): 
Mean age=56.1+13.6yr; Gender: Male=6, 
Female=5. Control Group (CG, N=13): Mean 
age=63.2+17.4yr; Gender: Male=3, Female=8. 
Intervention: Patients were randomized to yoga 
classes (EG) or a waiting list (CG) over 10wk. The 
intervention was provided 1d/wk for 90min, with 
additional 35-45min home practice sessions 
6d/wk. Assessments were conducted at baseline 
and 10wk. 
Outcomes: Geriatric Depression Scale (GDS); State 
Trait Anxiety Inventory (STAI). 

1. GDS scores decreased for both groups over 
time, but the differences were not 
significant. 

2. STAI scores did not improve over time, for 
Trait Anxiety or State Anxiety. 

3. No significant group x time interactions 
were reported for the GDS or STAI. 

Baek et al. (2014) 
Korea 
PCT 
No Score 
TPSExp=8.4±1.9mo 
TPSCon=7.9±2.6mo 
NStart=40 
NEnd=40 

Population: Experimental Group (EG, N=20): 
Mean age=57.2±10.8yr; Gender: Males=7, 
Females=13. Control Group (CG, N=20): Mean 
age=58.7±9.7yr; Gender: Males=7, Females=13. 
Intervention: Patients received gradual task-
oriented circuit class training (EG) or stretching 
and weight-bearing exercises (CG). Both groups 
performed the 80min exercises 3x/wk for 8wk. 
Outcomes were assessed before and after 
treatment.  
Outcomes: Beck Depression Inventory (BDI). 

1. BDI scores significantly decreased in both 
groups over time. 

2. The decrease in BDI score was significantly 
greater in the EG than CG. 

 

McDonnell et al. (2014) 
Australia 
Cohort 
No Score 
TPSExo=8.9+6.9yr 
TPSCon=1.6+0.7yr 
NStart=27 
NEnd=27 

Population: Experimental Group (EG, N=17): 
Mean age=70+10yr; Gender: Male=12, Female=5. 
Control Group (CG, N=10): Mean age=65+9yr; 
Gender: Male=8, Female=2.  
Intervention: EG consisted of patients who 
participated in low to moderate intensity exercise. 
CG consisted of patients who did not participate in 
any exercise. Exercise was performed 60min/d, 
1d/wk for 12wk. Assessments were conducted 
post treatment.  
Outcomes: Depression, Anxiety, Stress Scale 
(DASS). 

1. DASS Depression subscores in the CG were 
significantly higher than EG post treatment 
(p=0.02). 

2. DASS Stress subscores were significantly 
higher in the CG than EG post treatment 
(p=0.02). 

3. No significant difference in DASS Anxiety 
subscores were reported between groups 
(p=0.15). 
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Ploughman et al. (2014) 
Canada 
Pre-Post 
TPS=NA 
NStart=29 
NEnd=27 
 

Population: Mean age=57.7±13.6yr; Gender: 
Male=17, Female=10.  
Intervention: Patients were enrolled into the 
NeuroFIT training program, delivered 90min/d, 
2d/wk for 10wks. Patients engaged in circuit 
training (10 stations) focused on improving 
walking balance and functional ability. 
Assessments were conducted at baseline, 10wk, 
and 4mo. 
Outcomes: Hospital Anxiety & Depression Scale 
(HADS). 

1. There were no significant improvements on 
HADS from baseline to 10wk or 4mo.  

Taricco et al. (2014) 
Calugi et al. (2016) 
Italy 
PCT 
No Score 
TPSExp=287.3±126.8d 
TPSCon=194.1±128.2d 
NStart=229 
NEnd=182 
 

Population: Experimental Group (EG, N=126): 
Mean age=71.8±10.5yr; Gender: Males=85, 
Females=41. Control Group (CG, N=103): Mean 
age=70.1±10.7yr; Gender: Males=62, Females=41. 
Intervention: Patients received Adapted Physical 
Activity (APA; EG) or usual care (CG) for 8wk. APA 
was delivered in 16 sessions 1hr/d, 2d/wk, 
followed by 3 sessions of Therapeutic Patient 
Education with caregivers and families. Outcomes 
were assessed at baseline, 8wk (N=199), and 1yr 
(N=182). 
Outcomes: Geriatric Depression Scale (GDS). 

1. GDS scores differed significantly at 
baseline, with significantly lower scores in 
the EG than CG (p<0.001). 

2. GDS scores improved significantly from 
baseline to 8wk for the EG (Δ=-0.8±1.7, 
p<0.001), but not for the CG (Δ=-0.3±2.0, 
p=0.384). 

3. The change in GDS scores from baseline to 
8wk did not differ significantly between 
groups (p=0.384). 

4. At 1yr, there was still no significant 
difference between groups on GDS. 

Calabro et al. (2015) 
Italy 
PCT 
No Score 
TPSRange>6mo 
NStart=30 
NEnd=29 

Population: Mean Age=58.1±11.0yr; Gender: 
Males=17, Females=13.  
Intervention: Patients received two gait 
rehabilitation programs: conventional and robotic 
(Lokomat). Each program consisted of 1hr sessions 
delivered 5x/wk over 8wk, with a 30d washout 
period between programs. Outcomes were 
assessed before and after each program. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Psychological General Well-Being Index – 
Depressed Mood (PGWBI-D). 

1. Patients showed mild depression at 
baseline (HDRS=12.69±5.79). 

2. Median HDRS score significantly improved 
after robotic (12 to 5, p<0.001) but not 
conventional (12 to 13, p=0.04) 
rehabilitation. 

3. Median PGWBI-D score significantly 
improved after robotic (60 to 73, p<0.0001) 
but not conventional (60 to 64, p=0.36) 
rehabilitation. 

Linder et al. (2015) 
USA 
RCT 
PEDro=8 
TPSExp=117.0+50.9d 
TPSCon=125.6+47.2d 
NStart=99 
NEnd=91 

Population: Experimental Group (EG, N=51): 
Mean age=59.4+13.6yr; Gender: Male=31, 
Female=20. Control Group (CG, N=48): Mean 
age=55.5+12.6yr; Gender: Male=33, Female=15. 
Intervention: Patients were randomized to 
receive a home exercise program focusing on 
upper extremity recovery with (EG) or without 
(CG) a robotic assistive device. The intervention 
was delivered 3hr/d, 5d/wk for 8wk. Assessments 
were conducted before and after treatment. 
Outcomes: Center for Epidemiological Studies-
Depression Scale (CESD). 

1. Within-group analysis revealed that both 
the EG and CG improved significantly on 
CESD from baseline to 8wk. 

2. Between-group analysis revealed that CESD 
scores did not differ significantly between 
the EG and CG (p=0.553). 

Park et al. (2015) 
Korea 
RCT 
PEDro=4 
TPSExp=20.7±8.4mo 

Population: Experimental Group (EG; N=15): Mean 
Age=50.9±9.3yr; Gender: Males=8, Females=7. 
Control Group (CG; N=15): Mean Age=54.5±7.1yr; 
Gender: Males=10, Females=5. 
Intervention: Patients were randomized to 

1. CESD mean score decreased significantly 
from baseline to 4wk in EG (Δ=-7.67±5.99, 
t=4.434, p=0.001) but not CG (Δ=-
2.09±5.80, t=1.195, p=0.260). 

2. CESD score decrease was significantly 
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TPSCon=21.6±9.9mo 
NStart=30 
NEnd=23 

receive task-oriented circuit training in individual 
(CG) or communal (CG) sessions. Training was 
delivered in 1hr sessions 3d/wk for 6wk. 
Outcomes were assessed at baseline and 6wk. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD); Self-Efficacy Scale (SES). 

greater in EG than CG (t=-2.263, p=0.034). 
3. SES mean score increased significantly from 

baseline to 4wk in EG (Δ=+3.67±4.60, 
t=­2.76, p=0.018) but not CG 
(Δ=+2.27±3.77, t=­1.99, p=0.074). 

4. SES score increase was not significantly 
different between groups (t=0.790, 
p=0.438). 

Song & Park (2015) 
Korea 
RCT 
PEDro=5 
TPSExp=14.8±6.1mo 
TPSCon=14.3±3.4mo 
NStart=40 
NEnd=40 

Population: Experimental Group (EG; N=20): Mean 
Age=51.4±40.6yr; Gender: Males=10, Females=10. 
Control Group (CG; N=20): Mean Age=50.1±7.8yr; 
Gender: Males=12, Females=8. 
Intervention: Patients were randomized to 
receive exercise training with virtual reality (EG) or 
an ergometer (CG).Training was delivered in 
30min sessions 5d/wk for 8wk. Outcomes were 
assessed at baseline and 8wk. 
Outcomes: Beck Depression Inventory (BDI). 

1. At baseline, depression was moderate 
(BDI=16-23) in both the EG 
(BDIMean=21.1±3.8) and CG 
(BDIMean=19.6±3.2), and not significantly 
different (p>0.05). 

2. BDI scores were significantly lower at 8wk 
in the EG (BDIMean=14.1±2.4, p<0.05) and 
CG (BDIMean=17.5±2.7, p<0.05) than at 
baseline. 

3. Reduction in BDI score from baseline to 
8wk was significantly greater in EG than CG 
(p<0.05). 

Topcuoglu et al. (2015) 
Turkey 
RCT 
PEDro=6 
TPSExp=75.30±29.3d 
TPSCon=81.40±36.3d 
NStart=52 
NEnd=40 

Population: Experimental Group (EG, N=20): 
Mean age=65.95±8.7yr; Gender: Male=11, 
Female=9. Control Group (CG, N=20): Mean 
age=67.5±11.26yr; Gender: Male=11, Female=9. 
Intervention: Patients with complex regional pain 
syndrome type I were randomized to receive 
physiotherapy alone (CG) or with upper extremity 
aerobic exercise (EG). The intervention was 
provided 5d/wk for 4wk. Assessments were 
conducted before and after treatment. 
Outcomes: Nottingham Health Profile (NHP); Beck 
Depression Inventory (BDS). 

1. The mean changes in NHP and BDI scores 
between groups were statistically 
significant, favouring EG (p<0.05). 

Landsmann et al. (2016) 
Austria 
Pre-Post 
TPSMean=3.7yr 
NStart=8 
NEnd=8 

Population: Mean Age=73.2±4.3yr, Gender: 
Males=3, Females=5. 
Intervention: Patients received guided training 
focusing on mobility, endurance, and coordination 
for 5wk. Outcomes were assessed before and 
after intervention. 
Outcomes: Geriatric Depression Scale (GDS). 

1. There was no significant improvement on 
GDS after training. 

 

18.8 .7 Speech Therapy  
 

Table 18.8.7 Impact of Speech Therapy on Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Lincoln et al. (1985) 
UK 
RCT 

Intervention: Patients were randomized to 
receive either speech therapy (1hr/wk) or no 
speech therapy for 24wk; rehabilitation carried 

1. No significant differences were found 
between treatment and control patients on 
MAACL scores on depression, anxiety, and 
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PEDro=5 
TPSMean=10wk 
NStart=168 
NEnd=149 

out as usual. 
Outcomes: Multiple Adjective Checklist (MAACL). 

hostility.  

Hoen et al. (1997) 
Canada 
Pre-Post 
No Score  
TPS=NA 
NStart=35 
NEnd=35 

Intervention: Patients of the York-Durham 
Aphasia Centre’s community-based program were 
evaluated. 
Outcome: Ryff Psychological Well-Being Scale 
(PWBS). 

1. Patients showed significant positive change 
on five of six PWBS measures: self-
acceptance, purpose of life, personal 
growth, autonomy, and environmental 
mastery.  

Konecny et al. (2014) 
Czech Republic 
RCT 
PEDro=4 
TPSMean=2d 
NStart=99 
NEnd=99 

Population: Experimental Group (EG, N=50): 
Mean age=Unspecified; Gender: Male=26, 
Female=24. Control Group (CG, N=49): Mean 
age=Unspecified; Gender: Male=27, Female=22. 
Intervention: Patients were randomized to 
receive speech therapy alone (CG) or with 
orofacial therapy (EG), provided 1x/d for 4wk. 
Orofacial therapy was to relax spasticity and 
restore orofacial functions, eating functions, 
communication mimicry, and facial mimicry 
Assessments were conducted before and after 
treatment. 
Outcomes: Beck Depression Inventory (BDI); 
Barthel Index (BI); Modified Rankin Scale (mRS); 
House-Brackmann Grading System (HBGS). 

1. BDI, BI, and mRS scores significantly 
improved over time for the EG (p<0.001), 
but no significant changes were noted for 
the CG on these outcomes. 

2. HBGS scores improved in both groups over 
time, but significantly greater improvement 
in mimicry was found for the EG (p<0.001). 

3. HBGS and BDI scores were positively 
correlated (p<0.001). 

 

18. 8.8 Hyperbaric Oxygen Therapy  
 

Table 18.8.8 Hyperbaric Oxygen Therapy in the Treatment of Post-Stroke Depression  

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Cao et al. (2013) 
China 
RCT 
PEDro=6 
TPSRange=2-6mo 
NStart=60 
NEnd=60 

Population: Experimental Group (EG, N=30): Mean 
age=57+13yr; Gender: Male=11, Female=19. 
Control Group (CG, N=30): Mean age=56+17yr; 
Gender: Male=12, Female=18.  
Intervention: Patients were randomized to receive 
hyperbaric oxygen therapy (HBOT; 45min/d) with 
dexamethasone (2.5-5mg/d; EG) or Deanxit 
(0.5mg depixol + 10mg Melitracen, 2x/d; CG) for 
4wk. Assessments were conducted before and 
after treatment. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); National Institutes of Health Stroke Scale 
(NIHSS). 

1. HDRS scores significantly improved over 
time within both groups (p<0.01). 

2. HDRS scores were significantly lower for EG 
than CG after treatment (p<0.05). 

3. HDRS score reduction rates were 83.3% for 
EG and 60.0% for CG, indicating that the EG 
exhibited significantly greater success than 
the CG (p<0.05). 

4. NIHSS scores significantly improved over 
time within both groups (p<0.01). 

5. NIHSS scores were significantly lower for 
EG than CG after treatment (p<0.05). 

Yan et al. (2015) 
China 
RCT 

Population: Experimental Group 1 (EG1, N=30): 
Mean age=65+7.9yr; Gender: Male=17, 
Female=13. Experimental Group 2 (EG2, N=30): 

1. HDRS scores improved significantly within 
all three groups over time (p<0.05). 

2. HDRS scores for EG3 were significantly 
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PEDro=6 
TPSExp1=21.5+6.9d 
TPSExp2=29.9+8.7d 
TPSExp3=23.4+8.1d 
NStart=90 
NEnd=90 

Mean age=63+8.1yr; Gender: Male=16, 
Female=14. Experimental Group 3 (EG3, N=30): 
Mean age=66+5.9yr; Gender: Male=18, 
Female=12. 
Intervention: Patients were randomized to receive 
fluoxetine (20mg/d; EG1) hyperbaric oxygen 
therapy (45min/d; EG2), or both (EG3) for 4wk. 
Outcomes were assessed before and after 
treatment.  
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Scandinavian Stroke Scale (SSS). 

lower than both EG1 and EG2 (p<0.05) after 
treatment. 

3. HDRS score reduction rates for EG1, EG2, 
and EG3 were 70%, 76.7%, and 90% 
respectively, indicating that EG3 exhibited 
significantly greater success than EG1 and 
EG2 (p<0.05).  

4. SSS scores improved significantly within all 
three groups over time (p<0.05). 

5. SSS scores did not differ significantly 
between groups after treatment (p>0.05). 

 

18.8 .9 Electroconvulsive Therapy  
 

Table 18.8.9 Electroconvulsive Therapy in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Murray et al. (1986) 
USA 
Case Series 
No Score  
TPS=NA 
NStart=14 
NEnd=14 

Intervention: Medical records of patients who 
received ECT were reviewed. 
Outcomes: Medical records. 

1. 12 patients demonstrated marked 
improvement in depression after ECT.  

2. A transitory cardiac arrhythmia developed 
in 1 patient but none of the patients had an 
exacerbation of stroke or a worsening of 
neurologic status. 

Currier et al. (1992) 
USA 
Case Series 
No Score  
TPS=NA 
NStart=20 
NEnd=20 

Intervention: Medical records of patients who 
received ECT were reviewed. 
Outcomes: Medical records. 

1. 19 of 20 patients demonstrated a marked 
or moderate response to ECT. Only 1 
patient did not improve with ECT.  

2. 7 of the 20 patients experienced a relapse 
approximately 4mo following ECT. 5 
patients (25%) experienced significant ECT-
related complications. An additional 3 
patients experienced minor ECT-related 
complications.  

3. No patients experienced worsening of 
neurological deficits and ECT therapy was 
not associated with development of new 
neurological deficits.  

 

18.8 .10 Repetitive Transcranial Magnetic Stimulation  
 

Table 18.8.10 Repetitive Transcranial Magnetic Stimulation in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Jorge et al. (2004) Intervention: Patients with were randomized to 1. Active rTMS was associated with a 
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USA 
RCT 
PEDro=7 
TPS=NA 
NStart=20 
NEnd=20 
 

receive either active (10Hz) or sham rTMS to the 
left prefrontal cortex. Patients received 10 
sessions over 2wk. Patients had depression and 
failed to respond to >2 trials of antidepressants. 
Outcomes were assessed at baseline and 1wk 
after last treatment. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Mini-Mental State Examination (MMSE); 
National Institute of Health Stroke Scale (NIHSS). 

significant reduction on the HDRS 
compared to sham rTMS (p<0.0006).  

2. MMSE scores in the active group increased, 
but were not significantly different from 
the sham group.  

3. There were no significant differences on 
the NIHSS between groups.  

4. All adverse events registered during the 
course of treatment were mild: headache 
(N=6), local discomfort (N=5), and 
exacerbated insomnia (N=1).  

Kim et al. (2010) 
Korea 
RCT 
PEDro=8 
TPS=NA 
NStart=18 
NEnd=18 

Intervention: Patients were randomized to 
receive low-frequency (1 Hz), high-frequency 
(10Hz), or sham (control) rTMS to the left 
dorsolateral prefrontal cortex. Patients received 
10 sessions over 2wk. Outcomes were assessed at 
baseline and immediately after last treatment.  
Outcomes: Beck Depression Inventory (BDI); 
Modified Barthel Index (mBI); Computerized 
Neuropsychological Battery.  

1. At 2wk, high-frequency rTMS resulted in 
significantly lower BDI scores than baseline 
(Z=-11.2, p=0.02) and when compared to 
low-frequency or sham rTMS (p=0.02). 

2. At 2wk, all groups showed significant 
improvements on mBI from baseline, but 
there was no significant difference 
between groups. 

3. There were no significant differences 
within or between groups on cognitive 
assessments. 

  

 

18.8 .11 Transcranial Direct Current Stimulation  
 

Table 18.8.11 Transcranial Direct Current Stimulation in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Valiengo et al. (2016) 
Italy 
Pre-Post 
No Score 
TPSMean=7.3±4.6mo 
NStart=4 

NEnd=4 

Population: Mean Age=48.3±11.6yr; Gender: 
Males=0, Females=4. 
Intervention: Patients received transcranial direct 
current stimulation (tDCS). tDCS was delivered 
over 12 sessions: 1x/d for 10d, and then 1x at 4wk 
and 6wk. Each session had an intensity of 2mA 
and lasted 30min. Outcomes were assessed at 
0wk, 2wk, 4wk, and 6wk. 
Outcomes: Aphasic Depression Rating Scale 
(ADRS); Stroke Aphasic Depression Questionnaire 
(SADQ). 

1. ADRS mean scores were significantly lower 
at 6wk (5.5) than at 0wk (16, p<0.001), 2wk 
(12.75, p<0.01), and 4wk (11.75, p<0.02). 
There were no significant differences 
between 0wk, 2wk, and 4wk (p>0.02). 

2. SADQ mean scores significantly decreased 
from 0wk (56.25) to 2wk (38.5, p<0.001), 
4wk (35.5, p<0.001), and 6wk (29.75, 
p<0.0001). There were no significant 
differences between 2wk, 4wk, and 6wk 
(p>0.09). 

3. There was a significant main effect of time 
for ADRS (F=14.47, p<0.001) and SADQ 
(F=30.32, p<0.0001).  

 

18.8 .12 Acupuncture  
 
Table 18.8.12 Acupuncture in the Treatment of Post-Stroke Depression 
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Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Wayne et al. (2005) 
USA 
RCT 
PEDro=9 
TPS=Chronic 
NStart=33 
NEnd=24 

Intervention: Patients were randomized to 
receive real (experimental group, EG) or sham 
(control group, CG) acupuncture. Treatment was 
delivered in an average of17 sessions over an 
average of 10.5wk. Outcomes were measured at 
baseline, 12wk, and 6mo. 
Outcomes: Center for Epidemiologic Studies 
Depression Scale (CESD). 

1. There was no significant difference between 
groups in CESD scores for intention-to-treat 
(-0.27, p=0.87) or per-protocol (1.53, 
p=0.28) analyses. 

Youn et al. (2013) 
Korea 
Pre-Post 
No Score 
TPSG1=74.79±10.35d 
TPSG2=77.00±10.79d 
NStart=28 
NEnd=28 

Population: Group 1 (G1, N=14): Mean 
age=64.73+7.08yr; Gender: Male=7, Female=7. 
Group 2 (G2, N=14): Mean age=62.36+6.97yr; 
Gender: Male=5, Female=9.  
Intervention: Patients with good motor function 
(G1) or poor motor function (G2) received 
electroacupuncture (2Hz). Treatment was 
provided for 20min, 1x/d over 16wk. Outcomes 
were assessed every 4wk for 16wk. 
Outcomes: Beck Depression Inventory (BDI); 
Hamilton Depression Rating Scale (HDRS). 

1. BDI scores at 8wk, 12wk, and 16wks were 
significantly lower when compared to 
baseline (p<0.01). 

2. BDI scores were significantly lower for G1 
than G2 at 12wk and 16wk (p<0.05). 

3. HDRS scores at 4wk, 8wk, 12wk, and 16wk 
were significantly lower when compared to 
baseline ( p<0.01). 

4. HDRS scores were significantly lower for G1 
than G2 at 12wk and 16wk (p<0.05). 

5. Analyses of BDI and HDRS revealed a 
significant main effect of time (p<0.001), 
but no group x time interaction. 

Man et al. (2014) 
Hong Kong 
RCT 
PEDro=8 
TPSExp=7.7+11.6mo 
TPSCon=10.2+14.9mo 
NStart=43 
NEnd=33 

Population: Experimental Group (EG, N=23): 
Mean age=66.7+13.6yr; Gender: Male=9, 
Female=14. Control Group (CG, N=20): Mean 
age=66.5+11.9yr; Gender: Male=7, Female=13. 
Intervention: Patients were randomized to 
receive cranial acupuncture (EG) or non-invasive 
cranial acupuncture (CG), both with electrical 
stimulation. Treatment was provided 3d/wk for 
4wk. Outcomes were assessed at baseline, 1wk, 
2wk, and 4wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Adverse events. 

1. HDRS scores improved significantly over 
time for both groups. 

2. HDRS scores were significant lower for the 
EG compared to the CG at 1wk (p=0.007), 
but not at any other time. 

3. The number of adverse events experienced 
did not differ significantly between groups. 

Qian et al. (2015) 
China 
RCT 
PEDro=8 
TPSExp=136.7±34.8d 
TPSCon=129.4±42.6d 
NStart=68 
NEnd=65 

Population: Experimental Group (EG; N=34): Mean 
Age=67.6±11.0yr; Gender: Males=26, Females=8. 
Control Group (CG; N=34): Mean Age=67.7±8.6yr; 
Gender: Males=24, Females=10. 
Intervention: Patients were randomized to 
receive acupuncture with placebo (EG) or 
fluoxetine (20mg/d) with sham acupuncture (CG) 
daily for 6wk. Outcomes were assessed at 
baseline, 2wk, 6wk, and 3mo. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS). 

1. Depression (HDRS>16) was present in all 
patients at baseline, with mean HDRS scores 
similar between EG and CG (23.8±3.5 vs 
23.4±3.5, p=0.656). 

2. HDRS scores showed a significantly greater 
mean decrease in EG than CG at 2wk (N=37; 
-3.75±2.10 vs -1.27±1.49, F=31.99, p<0.001) 
but not at 6wk (N=36; ­6.63±4.01 vs 
­7.91±4.81, F=2.69, p=0.106) or 3mo (N=65; 
-7.53±3.70 vs -7.79±4.64, F=0.296, p=0.588). 

3. There was no significant difference in total 
effectiveness rate between groups at 6wk 
(Z=-0.753, p=0.451) or 3mo (Z=-0.183, 
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p=0.855). 

Fang et al. (2016) 
China 
RCT 
PEDro=9 
TPSExp=34.1±2.6d 
TPSCon=34.5±2.7d 
NStart=360 
NEnd=348 

Population: Experimental Group (EG; N=180): 
Mean Age=64.5±11.9yr; Gender: Males=96, 
Females=84. Control Group (CG; N=180): Mean 
Age=65.8±11.3yr; Gender: Males=111, 
Females=69. 
Intervention: Patients were randomized to 
receive integrative medicine (EG) or conventional 
(CG) rehabilitation for 8wk.  Integrative medicine 
included acupuncture and Chinese herbal 
medications. Outcomes were assessed at baseline, 
4wk, 8wk, and 20wk. 
Outcomes: Hamilton Depression Rating Scale 
(HDRS); Zung Self-Rating Depression Scale (ZDS). 

1. Depression (HDRS≥8) was found in 153 
patients (42.5%): 76 in EG and 77 in CG. EG 
and CG were comparable in baseline mean 
scores for HDRS (23.0±4.4 vs 23.1±6.1, 
p=0.919) and ZDS (64.9±5.4 vs 64.0±6.3, 
p=0.305). 

2. There was a significant effect of time on 
HDRS (F=139.7, p<0.001) and ZDS (F=110.3, 
p<0.001). 

3. There was a significant group x time 
interaction for HDRS (F=9.77, p<0.001) and 
ZDS (F=8.08, p=0.029). 

4. EG had significantly greater improvements 
than CG in mean scores for HDRS (-7.2±3.1 
vs ­5.4±4.4; T=-2.98, p=0.003) and ZDS (-
16.3±9.3 vs -10.3±8.7; T=-3.97, p<0.001) 
from baseline to 20wk. 

Zhang et al. (2016) 
China 
RCT 
PEDro=5 
TPSExp=3.2±1.0mo 
TPSCon=3.5±1.1mo 
NStart=70 
NEnd=65 

Population: Experimental Group (EG; N=33): Mean 
Age=58.0±5.3yr; Gender: Males=19, Females=14. 
Control Group (CG; N=32): Mean Age=59.0±4.5yr; 
Gender: Males=17, Females=15. 
Intervention: Patients were randomized to 
receive acupuncture (EG) or escitalopram (CG) for 
8wk. Acupuncture was delivered 1x/d for 5d/wk. 
Escitalopram was taken in upward titration to 
10mg/d. Outcomes were assessed at baseline, 
4wk, and 8wk. 
Outcomes: Zung Self-Rating Depression Scale 
(ZDS) and Hamilton Depression Rating Scale 
(HDRS); Montgomery Asberg Depression Rating 
Scale (MADRS). 

1. All patients had depression on ZDS (>41) and 
HDRS (>17). 

2. HDRS mean scores significantly decreased 
(p<0.01) in both the EG and CG from 
baseline (23.8±2.7 vs 23.4±2.6) to 4wk 
(16.3±2.2 vs 17.2±2.1) and 8wk (10.7±1.7 vs 
10.9±1.7); the decreases between 4wk and 
8wk were also significant (p<0.01). 

3. HDRS scores were not significantly different 
between groups at any time point (p>0.05).  

4. MADRS mean scores significantly decreased 
(p<0.01) in both the EG and CG from 
baseline (32.1±3.1 vs 31.3±3.5) to 4wk 
(23.1±2.9 vs 25.1±3.0) and 8wk (15.0±1.9 vs 
15.3±2.2); the decreases between 4wk and 
8wk were also significant (p<0.01). 

5. MADRS mean score was significantly lower 
in EG than CG at 4wk (p<0.05) but not 8wk 
(p>0.05). 

 
18.8.12.1 Acupressure 
 

Table 18.8.12.1 Acupressure in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Kang et al. (2009) 
Korea 
RCT 
PEDro=5 
TPSRange<2wk 

Intervention: Patients admitted to hospital within 
2wks of stroke were randomized to receive 
Meridian acupressure for 10min/d for 2wks (n=28) 
or routine care only (n=28). Outcomes were 
assessed before and after treatment.  

1. At the end of treatment, there were 
significantly greater improvements on all 
outcomes assessed, favoring the 
acupressure group. 
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NStart=56 
NEnd=56 

Outcomes: Beyer Six-Face Rating Scale 
(Depression); Graphic Rating Scale (Pain); Activity 
of Daily Living Scale; Grip strength; Finger 
circumference. 

 

18.8 .13 Reiki  
 

Table 18.8.13 Reiki Treatment in the Treatment of Post-Stroke Depression 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Shiflett et al. (2002) 
USA 
RCT 
PEDro=7 
TPS=NA 
NStart=50 
NEnd=44 

Intervention: A Patients were randomly assigned to 
receive Reiki from a Reiki master or Reiki 
practitioner, or sham Reiki. A historic control group 
did not receive treatment. Subjects received up to 
10 treatments over a 2.5wk period in addition to 
standard rehabilitation. 
Outcomes: Center for Epidemiologic Studies 
Depression Measure (CESD). 

1. No significant effects of Reiki were found 
on CESD.  

 

18. 9 Post-Stroke Emotionalism  
 

18. 9.3 Treatment of Post -Stroke Emotionalism  
 

Table 18.9.3 Treatment of Post-Stroke Emotionalism 

Author, Year 
Country 

PEDro Score 
Time Post Stroke 

Sample Size 

Methods Outcomes 

Andersen et al. (1993) 
Denmark  
RCT 
PEDro=6 
TPS=NA 
NStart=16 
NEnd=13 

Intervention: Patients with pathological crying 
were randomly assigned to receive either 
citalopram (10-20mg/d) or placebo for 21d. 
Following first treatment period, participants 
entered a 7d washout, and then crossed over to 
the second 21d treatment period. Outcomes were 
assessed before and after each treatment period. 
Outcome: Crying frequency; Hamilton Depression 
Rating Scale (HDRS). 

1. Crying frequency of crying was reduced by 
≥50% in all patients when treated with 
citalopram, but in only 2 patients when 
treated with placebo (p<0.005); the effect 
was rapid (1-3d) in 73%.  

2. When compared to baseline, citalopram 
resulted in a significant reduction in the 
mean number of daily crying episodes 
(p<0.05).  

3. No patients were diagnosed with depression 
during baseline, but treatment with 
citalopram was associated with reduction in 
scores on the HDRS (p<0.005).  

4. All patients experienced a relapse of crying 
episodes when treatment was stopped.  

5. No significant side effects were detected, but 
dizziness, insomnia, and spasticity were all 
reported in a global assessment.  
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Robinson et al. (1993) 
USA  
RCT 
PEDro=7 
TPS=NA 
NStart=28 
NEnd=26 

Intervention: Individuals with pathological 
laughing or crying were randomly assigned to 
receive either nortriptyline (20-100mg/d or 
placebo for 6wk. Outcomes were assessed at 
baseline and 2wk intervals. 
Outcomes: Pathological Laughter and Crying Scale 
(PLCS); Hamilton Depression Rating Scale (HDRS).  

 
 
1. On the PLCS, patients treated with 

nortriptyline demonstrated greater 
improvement than those receiving placebo 
(p=0.008).  

2. While both groups experienced improvement 
over time, patients in the nortriptyline group 
improved more quickly than those who 
received placebo (p<0.001) 

3. On the HDRS, both groups experienced 
improvement over time, but significantly 
greater improvement was associated with 
treatment with nortriptyline (p<0.05).  

4. When a subgroup of patients from each 
condition were matched for depression, 
patients treated with nortriptyline 
demonstrated greater improvement than 
those who received placebo (p=0.002).  

5. Comparison of depressed and non-depressed 
patients demonstrated a significant 
treatment effect for nortriptyline on 
emotional lability that was not affected by 
depression.  

Brown et al. (1998) 
UK 
RCT 
PEDro=8 
TPS=NA 
NStart=20 
NEnd=19 

Intervention: Patients with emotionalism were 
randomly assigned to receive either fluoxetine for 
10d (20mg/d; N=10; experimental group, EG) or 
placebo (N=10; control group, CG). Outcomes 
were assessed at baseline, 3d, and 10d. 
Outcomes: Lawson & MacLeod Rating Scale 
(LMRS); Patient self-rating scale. 

1. Ratings of emotionalism on the LMRS had 
improved substantially among EG when 
compared to CG by 3d (p=0.017); these 
results remained constant by 10d.  

2. On self-ratings of change in emotionalism, 
patients in the EG reported improvements of 
at least 2 points more often than patients in 
the CG by 3d (p=0.0049); these results 
remained constant by 10d. 

3. More patients in the EG (8/9) than the CG 
(3/10) reported a ≥50% reduction in 
outbursts by 3d (p=0.015). This difference 
between groups remained significant by 10d 
(p=0.0007), with 7/9 in EG and 2/10 in CG.  

4. Patients in the EG did not report more side 
effects than those in the CG.  

Burns et al. (1999) 
UK  
RCT 
PEDro=7 
TPS<1mo 
NStart=28 
NEnd=24 

Intervention: Patients with emotionalism were 
randomly assigned to sertraline (50mg/d; N=14; 
experimental group, EG) or placebo (N=14; control 
group, CG). Patients participated in a single-blind 
run-in phase (2wk), then a double-blind treatment 
phase (8wk), and then a washout phase (2wks).  
Outcomes: Crying frequency; Emotional Lability 
Questionnaire; Clinician’s Interview-Based 
Impression of Change (CIBIC). 

1. Following 2wk run-in phase, 50% of CG 
demonstrated improvement in crying 
frequency compared with 97% of EG.  

2. By 8wk, EG demonstrated greater 
improvements in the CIBIC, emotional 
lability, crying frequency when compared to 
CG (p=0.41).  

3. Following 2wk washout phase, all between-
group differences became non-significant.  
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Choi-Kwon et al. (2006) 
Korea  
RCT 
PEDro=8 
TPSMean=14mo 
NStart=152 
NEnd=125 

Intervention: Patients with depression, emotional 
incontinence, or anger were randomly assigned to 
receive either fluoxetine (20mg/d; N=76; 
experimental group, EG) or placebo (N=79; control 
group, CG) for 3mo. Outcomes were assessed at 
baseline, 1mo, 3mo, and 6mo. 
Outcomes: Visual Analogue Scale (VAS: crying, 
laughing, anger); Beck Depression Inventory (BDI).  

1. At baseline, 110 patients demonstrated 
emotional incontinence: 51 in the EG and 55 
in the CG for crying, and 18 in the EG and 13 
in the CG for laughter. 

2. VAS crying scores were significantly lower in 
EG than CG at 1mo, 3mo, and 6mo (p<0.05). 

3. VAS anger scores were significantly lower in 
EG than CG at 1mo, 3mo, and 6mo (p<0.05). 

4. VAS laughing changes were not significantly 
different between groups over 6mo. 

5. BDI changes were not significantly different 
between groups over 6mo. 

6. A significantly greater proportion of patients 
in EG improved on VAS crying, laughter, and 
anger than those in the CG (p<0.05). 

Choi-Kwon et al. (2008) 
Korea  
RCT 
PEDro=8 
TPSMean=20mo 
NStart=152 
NEnd=107 

Intervention: A secondary analysis of data 
collected from Choi-Kwon et al. (2006). 
Assessments were performed at 3mo, 6mo, and 
12mo. 
Outcomes: 36-Item Short-Form Health Survey (SF-
36).  

1. Fluoxetine was associated with significantly 
higher SF-36 mental health scores at 3mo 
(p<0.01), 6mo (p<0.05) and 12mo (p<0.01) 
compared to placebo.  

2. At 12mo, fluoxetine was associated with 
significantly higher SF-36 scores on the 
general health (p<0.01) and social function 
(p<0.05) subscales compared to placebo.  
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